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SEQUENCE LISTING 

<110> WANG, HUA 

LUO, HONGLIANG 
CONNOR, CHRIS 
SCHWARTZ, STEVEN 
YOUSEF, AHMED 
WAN, KAI 

<120> RAPID DETECTION OF MICROORGANISMS 

<130> 22727/04148 

<140> 10/727,261 
<141> 2003-12-02 

<150> 60/500,736 
<151> 2003-09-05 

<150> 60/430,202 
<151> 2002-12-02 

<150> 60/513,246 
<151> 2003-10-22 

<160> 140 

<170> Patentln Ver. 3.2 

<210> 1 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 1 

gagcccgcgg cgcattagc 

<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 2 

gcgacgatgc gtagccg 

<210> 3 
<211> 16 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide 

<400> 3 

cgcaatgggc gcaagc 

<210> 4 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide primer 

<400> 4 

gcttgcgccc attgcg 

<210> 5 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide primer 

<400> 5 

gagcaacgcc gcgtgagcg 

<210> 6 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
oligonucleotide probe 

<400> 6 

cttcgggttg taaagc 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 



Sequence: Synthetic 



16 



Sequence: Synthetic 



16 



Sequence: Synthetic 



19 



Sequence : Synthetic 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 7 

cggctaacta cgtgc 

<210> 8 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 8 

gcacgtagtt agccg 

<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 9 

agtgctggag aggcaagg 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 10 

ctggacagtg actgacg 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 11 

gcacgaaagc gtggggagca 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 12 

tgctccccac gctttcgtgc 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 13 

ggagtacggt cgcaagactg 

<210> 14 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 14 

cgcacaagca gtggagc 

<210> 15 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 15 
cagggcttga catc 
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<210> 16 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 16 
gatgtcaagc cctg 



<210> 17 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 17 

ggcgtaagtc ggaggaagg 

<210> 18 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 18 

atgtcctggg ctacacacg 



<210> 19 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 19 

gcctgcaatc cgaactacc 



<210> 20 

<211> 19 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 20 

cgtagttcgg attgcaggc 

<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 21 

cggaattgct agtaatcgcg 



<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 22 

cacgagagtc ggcaacac 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 23 

gtgttgccga ctctcgtg 

<210> 24 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 



<400> 24 

gatgattggg gtgaag 



<210> 25 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 25 

atgcagagyt cgaacg 

<210> 26 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 26 

tcgagaagga cgtcaccgc 

<210> 27 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 27 

aagctgccga arcactc 

<210> 28 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 28 

tactggtggg ggccgct 
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<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 29 

tactggtggg cgccgct 

<210> 30 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 30 

atggaagcgg agtacgtcc 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 31 1 
atggaagcgg agtacgtcct 

<210> 32 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 32 

atggaagcgg aatatgtgc 

<210> 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 33 

atggaagcgg aatatgtgct 

<210> 34 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 34 
cgcgaggacg gcac 

<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 35 

cgcgaggacg gcacgtgg 

<210> 36 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 36 
cgcgaagacg gcac 

<210> 37 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 
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<400> 37 

cgcgaagacg gcacctgg 

<210> 38 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 38 

caaaaggcgc tcgactg 

<210> 39 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 39 

caaaaggcgc tcgactgg 

<210> 40 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 40 

caaaaggcgc tcgactgggt eg 

<210> 41 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 41 

caaaagtege tcgactg 



11 



<210> 42 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 42 

caaaagtcgc tcgactgg 

<210> 43 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 43 

caaaagtcgc tcgactggct eg 

<210> 44 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 44 

ggaeggegge tggggega 

<210> 45 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 45 

ggaeggegge tggggegagg a 

<210> 46 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 46 

ggacggcggc tggggcgagg actgccg 

<210> 47 
<211> 18 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 47 

ggatggcggt tggggtga 

<210> 48 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 48 

ggatggcggt tggggtgaag a 

<210> 49 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 49 

ggatggcggt tggggtgaag attgccg 

<210> 50 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 
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<400> 50 

tgatggcgct catcgc 

<210> 51 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 51 

tgatggcgct catcgcgggc ggc 

<210> 52 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 52 

accccgtcgc agacggcctg ggcgc 

<210> 53 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 53 

acaccgtcgc agaccgcctg ggcgt 

<210> 54 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 54 

gtggtgctag catttgctg 
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<210> 55 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 55 

gttagactcg ctggctcc 



<210> 56 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 56 

tttcaagccg atggaagttt gas 

<210> 57 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 57 

cggtttcaag ccgatggaag t 

<210> 58 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 58 

cctactaaat agggtgctag catttgctgg 

<210> 59 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 59 

ctaaataggg tgctagcatt tgctgg 

<210> 60 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 60 

cggtttcaag ccgatggaag tttga 

<210> 61 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 61 

ccgctggctt cttaggg 

<210> 62 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 62 

agggccagcg agtacatca 

<210> 63 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 
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<400> 63 

ctcaagccga tggaagtgcg 

<210> 64 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<220> 

<221> modif ied_base 
<222> (3) 

<223> a, t, c or g 
<220> 

<221> modif ied_base 
<222> (6) 

<223> a, t, corg 
<400> 64 

ggnggntgga tgttycargc 

<210> 65 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<220> 

<221> modif ied_base 
<222> (4) 

<223> a, t, c or g 
<220> 

<221> modif ied_base 

<222> (10) 

<223> a, t, c or g 

<220> 

<221> modif ied_base 

<222> (13) 

<223> a # t, c or g 

<400> 65 

ytcnccccan ccnccrtc 



<210> 66 
<211> 19 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 66 

cgtagttcgg attgcaggc 

<210> 67 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 67 

cggaattgct agtaatcgc 

<210> 68 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 68 

cacgagagtc ggcaacac 

<210> 69 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 69 

tgcatggccg ttcttagttg g 

<210> 70 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
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oligonucleotide primer 
<400> 70 

gtgtgtacaa agggcaggg 19 



<210> 71 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 71 

cgtagttcgg attgcaggc 19 



<210> 72 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 72 

gtgttgccga ctctcgtg 



<210> 73 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 73 

cggaattgct agtaatcgc 



<210> 74 
<211> 1500 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 
<400> 74 

agagtttgat cctggctcag gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 60 
gggtctcttc ggaggccagc ggcggacggg tgaggaacac gtgggtaatc tgcctttcag 120 
gccggaataa cgcccggaaa cgggcgctaa agccggatac gcccgcgagg aggcatcttc 180 
ttgcggggga aggcccaatt gggtcgctga gagaggagcc cgcggcgcat tagctagttg 240 
gcggggtaac ggcccaccaa ggcgacgatg cgtagccgac ctgagagggt gaccggccac 3 00 
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actgggactg agacacggcc cagactccta 
tgggcgcaag cctgacggag caacgccgcg 
tctgttgctc ggggagagcg gcatggggga 
gaggaagccc cggctaacta cgtgccagca 
tccggaatca ctgggcgtaa agggtgcgta 
atggctcaac catgggatgg ctttggaaac 
gaattccacg tgtagcggtg aaatgcgtag 
ccttgctgga cagtgactga cgctgaggca 
accctggtag tccacgccgt aaacgatgag 
ccgaaggaaa mccaataagc actccgcctg 
ggaattgacg ggggcccgca caagcagtgg 
gaaccttacc agggcttgac atccctctga 
cagaggagac aggtggtgca tggttgtcgt 
cccgcaacga gcgcaaccct tgacctgtgt 
tgactgccgg cgtaagtcgg aggaaggcgg 
tcctgggcta cacacgtgct acaatgggcg 
gcgaaaccca aaaagccgct cgtagttcgg 
cggaattgct agtaatcgcg gatcagcatg 
acaccgcccg tcacaccacg agagtcggca 
gggagccagc cgccgaaggt ggggtcgatg 



c 999aggcag cagtagggaa tcttccgcaa 360 
tgagcgaaga aggccttcgg gttgtaaagc 420 
tggaaagccc cgtgcgagac ggtaccgagt 480 
gccgcggtaa aacgtagggg gcgagcgttg 54 0 
ggcggtcgag caagtctgga gtgaaagtcc 600 
tgcttgactt gagtgctgga gaggcaaggg 660 
agatgtggag gaataccagt ggcgaargcg 720 
cgaaagcgtg gggagcaaac aggattagat 780 
tgctaggtgt tggggggaca caccccagtg 84 0 
gggagtacgg tcgcaagact gaaactcaaa 900 
agcatgtggt ttaaatcgaa gcaacgcgaa 960 
caccctcaga gatgaggggt cccttcgggg 102 0 
cagctcgtgt cgtgagatgt tgggttcagt 1080 
taccagcgcg ttgaggcggg gactcacagg 1140 
ggatgacgtc aaatcatcat gcccctgatg 1200 
gaacaaaggg aggcgaagcc gcgaggcgga 12 6 0 
attgcaggct gcaactcgcc tgcatgaagc 1320 
ccgcggtgaa tacgttcccg ggccttgtac 13 8 0 
acacccgaag tcggtgaggt aacccctgtg 144 0 
attggggtga agtcgtaaca aggtagccgt 1500 



<210> 75 
<211> 1519 
<212> DNA 

<213> Alicyclobacillus acidoterrestris 
<220> 

<221> modif ied_base 
<222> (549) . . (549) 
<223> a, c, g, or t 

<220> 

< 2 2 1 > mod i f i e d_ba s e 
<222> (586) . . (586) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (595) . . (595) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (635) . . (635) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (640) . . (640) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (647) . . (647) 
<223> a, c, g, or t 



<220> 

<221> modif ied_base 
<222> (661) . . (661) 
<223> a, c, g, or t 

<220> 

<221> modif ied__base 
<222> (669) . . (669) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (672) . . (672) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (696) . . (696) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (699) . . (699) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (742) . . (742) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (751) . . (751) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (756) . . (756) 

<223> a, c, g, or t 

<220> 

<221> modi f ied_base 

<222> (763) . . (763) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (770) . . (770) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (773) . . (773) 
<223> a, c, g, or t 
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<220> 

<221> modif ied_base 

<222> (777) . . (777) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (804) . . (804) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (824) . . (824) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (826) . . (826) 
<223> a, c, g # or t 

<220> 

<221> modi f ied_base 
<222> (860) . . (860) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (866) . . (866) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (904) . . (904) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (915) . . (915) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (957) . . (957) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (998) . . (998) 
<223> a, c, g, or t 

<400> 75 

gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc gagcccttcg gggctagcgg 6 0 

cggacgggtg agtaacacgt gggcaatccg cctttcagac tggaataaca ctcggaaacg 12 0 



ggtgctaatg ccggataata cacgggtagg catctacttg tgttgaaaga tgcaactgca 180 
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tcgctgagag 


aggagcccgc 


ggcgcattag 


ctagttggtg 


aggtaacggc 


tcaccaaggc 


240 


gacgatgcgt 


agccgacctg 


agagggtgac 


cggccacact 


gggactgaga 


cacggcccag 


300 


actcctacgg 


gaggcagcag 


tagggaatct 


tccgcaatgg 


gcgcaagcct 


gacggagcaa 


360 


cgccgcgtga 


gcgaagaagg 


ccttcgggtt 


gtaaagctct 


gttgctcggg 


gagagcgaca 


420 


a 99 a 9 a gtgg 


aaagctcctt 


gtgagacggt 


accgagtgag 


gaagccccgg 


ctaactacgt 


480 


gccagcagcc 


gcggtaatac 


gtagggggca 


agcgttgtcc 


ggaatcactg 


gggcgtaaag 


540 


cgtgcgtang 


cggttgtgta 


agtctgaact 


gaaagtccaa 


ggctcnacct 


tgggnatgct 


600 


ttggaaactg 


catggacttg 


agtgctggag 


aggcnaggcn 


aattccncgt 


gttaccggtg 


660 


naaatgcgnt 


anatatgtgg 


aggaatacca 


gtggcnaang 


cgcctttgct 


ggacagtgga 


720 


ctgacgctga 


aggcacgaaa 


ancgtgggga 


ncaacnggat 


tanatccccn 


aangcgnggg 


780 


gaagcaaaca 


ggattagatt 


cccnttgtag 


tcccgccccg 


taancnatga 


gtacttagtt 


840 


gttgggggaa 


cacaccccan 


tgcggnggaa 


acccaataag 


cactccgcct 


ggggagtgcg 


900 


gtcncaagac 


tgaanctcaa 


aggaattgac 


99999cccgc 


acaagcagtg 


gagcatntgg 


960 


tttaattcga 


agcaacgcga 


agaaccttac 


cagggctnga 


catccctctg 


accggtgcag 


1020 


agatgtacct 


tcccttcggg 


gcagaggaga 


caggtggtgc 


atggttgtcg 


tcagctcgtg 


1080 


tcgtgagatg 


ttgggttaag 


tcccgcaacg 


agcgcaaccc 


ttgatctgtg 


ttaccagcac 


1140 


gttgtggtgg 


ggactcacag 


gtgactgccg 


gcgtaagtcg 


gaggaaggcg 


gggatgacgt 


1200 


caaatcatca 


tgccctttat 


gtcctgggct 


acacacgtgc 


tacaatgggc 


ggtacaacgg 


1260 


gaagcgaagc 


cgcgaggtgg 


agcaaaacct 


aaaaagccgt 


tcgtagttcg 


gattgcaggc 


1320 


tgcaactcgc 


ctgcatgaag 


ccggaattgc 


tagtaatcgc 


ggatcagcat 


gccgcggtga 


1380 


atccgttccc 


gggccttgta 


cacaccgccc 


gtcacaccac 


gagagtcggc 


aacacccgaa 


1440 


gtcggtgagg 


taaccgttat 


ggagccagcc 


gccgaaggtg 


gggttgatga 


ttggggtgaa 


1500 


gtcgtaacaa 


ggtagccgt 










1519 



<210> 76 
<211> 1497 
<212> DNA 

<213> Alicyclobacillus cycloheptanicus 
<220> 

<221> modif ied_base 

<222> (967) 

<223> a, t, c or g 
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<400> 76 

agagtttgat cctggctcag gacgaacgct 
ggacccttcg gggtcagcgg cggacgggtg 
cggaataacg cctggaaacg ggtgctaatg 
ctgggaaagg tgcaagtgca ccgcagatgg 
gggtaacggc tcaccaaggc gacgatgcgt 
gggactgaga cacggcccag actcctacgg 
gcgcaagcct gacggagcaa cgccgcgtga 
gtcactcggg aagagcggca aggggagtgg 
gaagccccgg ctaactacgt gccagcagcc 
ggaatcactg ggcgtaaagc gtgcgtaggc 
gctcaaccct gggaatgcct tggaaactgc 
ttccgcgtgt agcggtggaa tgcgtagata 
tgctggacag tgactgacgc tgaggcacga 
ctggtagtcc acgccgtaaa cgatgagtgc 
gaaggaaacc caataagcac tccgcctggg 
aattgacggg ggcccgcaca agcagtggag 
accttancag ggctcgacat ccccctgaca 
ggggagacag gtggtgcatg gttgtcgtca 
cgcaacgagc gcaacccttg aactgtgtta 
actgccggcg taagtcggag gaaggcgggg 
ctgggctaca cacgtgctac aatgggcggt 
aaacccctga aagccgttcg tagttcggat 
gaattgctag taatcgcgga tcagcatgcc 
accgcccgtc acaccacgag agtcggcaac 
agccagccgc cgaaggtggg gttgatgatt 



ggcggcgtgc ctaatacatg caagtcgagc 60 
agtaacacgt gggtaatctg cccaactgac 12 0 
ccggataggc agcgagcagg catctgctcg 180 
aggagcccgc ggcgcattag ctggttggtg 24 0 
agccgacctg agagggtgga cggccacact 3 00 
gaggcagcag tagggaatct tccgcaatgg 360 
gcgaagaagg ccttcgggtt gtaaagctca 420 
aaagcccctt gagagacggt accgagagag 4 80 
gcggtaatac gtagggggca agcgttgtcc 54 0 
ggttgcgtgt gtccggggtg aaagtccagg 600 
gtaacttgag tgctggagag gcaaggggaa 660 
tgcggaggaa taccagtggc gaaggcgcct 72 0 
aagcgtgggg agcaaacagg attagatacc 780 
taggtgttgg ggggtaccac cctcagtgcc 840 
gagtacggtc gcaagactga aactcaaagg 900 
catgtggttt aattcgaagc aacgcgaaga 96 0 
gccgcagaga tgcggtttcc cttcggggca 102 0 
gctcgtgtcg tgagatgttg ggttaagtcc 1080 
ccagcacgtg aaggtgggga ctcacagttg 114 0 
atgacgtcaa atcatcatgc cctttatgtc 1200 
acaacgggaa gcgagaccgc gaggtggagc 12 6 0 
tgcaggctgc aactcgcctg catgaagccg 1320 
gcggtgaatc cgttcccggg ccttgtacac 13 8 0 
acccgaagtc ggtggggtaa cccgtcaggg 144 0 
ggggtgaagt cgtaacaagg tagccgt 14 9 7 



<210> 77 
<211> 1546 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Figure 1 
consensus sequence 

<220> 

<221> modif ied_base 
<222> (1) . . (20) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (62) . . (64) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (66) . . (66) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (73) . . (73) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 
<222> (76) . . (77) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (95) . . (95) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 

<222> (106) . . (106) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (111) . . (Ill) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (115) . . (117) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (119) . . (119) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (121) . . (121) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (123) . . (123) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (132) . . (132) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (134) . . (135) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (145) . . (145) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



<222> (151) . . (151) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (160) . . (165) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (168) . . (168) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (170) . . (170) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (179) . . (179) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (182) . . (182) 

<223> a # c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (184) . . (187) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (189) . . (189) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (193) . . (195) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (199) . . (199) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (202) . . (204) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (208) . . (208) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (211) . . (212) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (236) . . (236) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (242) . . (242) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (244) . . (244) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (254) . . (254) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (292) . . (293) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (423) . . (423) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (426) . . (427) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (434) . . (434) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (441) . . (441) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (444) . . (444) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (447) . . (447) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (449) . . (450) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (459) . . (459) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (462) . . (462) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (465) . . (465) 

<223> a, c # g, t or not present 

<220> 

<221> modif ied_base 

<222> (480) . . (480) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (521) . . (521) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (533) . . (533) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (556) . . (556) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (564) . . (564) 

<223> a, c # g, t or not present 

<220> 

<221> modif ied_base 

<222> (572) . . (572) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (578) . . (578) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (580) . . (580) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (582) . . (584) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (588) . . (588) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (590) . . (592) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (603) . . (603) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (609) . . (609) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (613) . . (613) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (618) . . (620) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (623) . . (623) 

<223> a f c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (635) . . (635) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



<222> (637) . . (638) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (658) . . (658) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (662) . . (663) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (670) . . (670) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (676) . . (676) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (678) . . (678) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (684) . . (684) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (687) . . (687) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (692) . . (693) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (695) . . (695) 

<223> a, c, g, t or not present 

<220> 

<221> modi f ied_base 

<222> (697) . . (697) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (701) . . (701) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (719) . . (719) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (722) . . (722) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (730) . . (730) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (742) . . (742) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (754) . . (754) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (764) . . (765) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (774) . . (774) 

<223> a, c, g # t or not present 

<220> 

<221> modif ied_base 

<222> (778) . . (810) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (823) . . (823) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (827) . . (829) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (837) . . (838) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (840) . . (840) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (847) . . (847) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (849) . . (849) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (856) . . (856) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (859) . . (859) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (862) . . (862) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (872) . . (875) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (881) . . (881) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (884) . . (884) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (888) . . (888) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (890) . . (891) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



<222> (897) . . (897) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (923) . . (923) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (929) . . (929) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (940) . . (940) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (982) . . (982) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (991) . . (991) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1015) . . (1015) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1023) . . (1023) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1032) . . (1032) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1038) . . (1042) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1051) . . (1055) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1070) . . (1070) 

<223> a, c, g # t or not present 



<220> 

<221> modif ied_base 

<222> (1123) . . (1123) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1150) . . (1150) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1164) . . (1164) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1168) . . (1170) 

<223> a, c, g, t or not present 

<220> 

< 2 2 1 > mod i f i e d_ba s e 

<222> (1173) . . (1173) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1186) . . (1186) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1241) . . (1241) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1243) . . (1243) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1278) . . (1278) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1283) . . (1283) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1288) . . (1288) 

<223> a, c, g, t or not present 
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<220> 

<221> modif ied_base 

<222> (1293) . . (1294) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1303) . . (1303) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1309) . . (1309) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1312) . . (1312) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1315) . . (1317) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1325) . . (1325) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1408) . . (1408) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1473) . . (1473) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1481) . . (1482) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1484) . . (1487) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1512) . . (1512) 

<223> a, c, g, t or not present 

<400> 77 

nnnnnnnnnn nnnnnnnnnn gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 
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gnnncncttc 


ggnggnnagc 


ggcggacggg 


tgagnaacac 


gtgggnaatc 


ngccnnncng 


120 


ncnggaataa 


cncnnggaaa 


cgggngctaa 


ngccggatan 


nnnnncgngn 


aggcatctnc 


180 


tngnnnngna 


agnnncaant 


gnnncgcnga 


nngaggagcc 


cgcggcgcat 


tagctngttg 


240 


gngnggtaac 


ggcncaccaa 


ggcgacgatg 


cgtagccgac 


ctgagagggt 


gnncggccac 


300 


actgggactg 


agacacggcc 


cagactccta 


cgggaggcag 


cagtagggaa 


tcttccgcaa 


360 


tgggcgcaag 


cctgacggag 


caacgccgcg 


tgagcgaaga 


aggccttcgg 


gttgtaaagc 


420 


tcngtnnctc 


gggnagagcg 


ncanggngnn 


tggaaagcnc 


cntgngagac 


ggtaccgagn 


480 


gaggaagccc 


cggctaacta 


cgtgccagca 


gccgcggtaa 


nacgtagggg 


qcnaqcqttq 


540 


tccggaatca 


ctgggncgta 


aagngtgcgt 


angcggtngn 


gnnngtcngn 


nntgaaagt c 


600 


canggctcna 


ccntgggnnn 


gcnttggaaa 


ctgcntnnac 


ttgagtgctg 


qaqaqqcnaq 


660 


gnnaattccn 


cgtgtnancg 


gtgnaantgc 


gnnananatg 


nggaggaata 


ccagtggcna 


720 


angcgccttn 


gctggacagt 


gnactgacgc 


tganggcacg 


aaanncgtgg 


ggancaannn 


780 


nnnnnnnnnn 


nnnnnnnnnn 


nnnnnnnnnn 


acaggattag 


atncccnnng 


tagtccnncn 


840 


ccgtaancna 


tgagtnctna 


gntgttgggg 


gnnnncaccc 


ncantgcngn 


nggaaancca 


900 


ataagcactc 


cgcctgggga 


gtncggtcnc 


aagactgaan 


ctcaaaggaa 


1 1 qacQQQcra 


960 


cccgcacaag 


cagtggagca 


tntggtttaa 


ntcgaagcaa 


cgcgaagaac 


ct tancaggg 


1020 


ctngacatcc 


cnctgacnnn 


nncagagatg 


nnnnntccct 


tcgggqcaqn 


qqaqacaqat 


1080 


ggtgcatggt 


tgtcgtcagc 


tcgtgtcgtg 


agatgttggg 


ttnagtcccg 


caacqaqcqc 


114 0 


aacccttgan 


ctgtgttacc 


agcncgtnnn 


ggnggggact 


cacagntgac 


tqccqqcqta 


1200 






gacgt caaat 


catcatgccc 


ntnatgtcct 


gggctacaca 


1260 


cgtgctacaa 


tgggcggnac 


aangggangc 


gannccgcga 


ggnggagcna 


anccnnnaaa 


1320 


gccgntcgta 


gttcggattg 


caggctgcaa 


ctcgcctgca 


tgaagccgga 


at tgctagta 


1380 


atcgcggatc 


agcatgccgc 


ggtgaatncg 


ttcccgggcc 


ttgtacacac 


cgcccgtcac 


1440 


accacgagag 


tcggcaacac 


ccgaagtcgg 


tgnggtaacc 


nntnnnngga 


gccagccgcc 


1500 


gaaggtgggg 


tngatgattg 


gggtgaagtc 


gtaacaaggt 


agccgt 




1546 



<210> 78 
<211> 1498 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Figure 1 
majority sequence 

<220> 

<221> modif ied_base 
<222> (158) . . (158) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (168) . . (168) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (177) . . (177) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (197) . . (197) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (463) . . (463) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (577) . . (577) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (600) . . (600) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (610) . . (610) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (632) . . (632) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (666) . . (666) 
<223> a, c, g, or t 

<220> 

<221> modified base 



37 



<222> (679) . . (679) 
<223> a, c, g, ort 

<220> 

<221> modif ied_base 
<222> (715) . . (715) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (975) . . (975) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1003) . . (1003) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1006) . . (1006) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1102) . . (1102) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1434) . . (1434) 
<2 23> a, c, g, ort 

<220> 

<221> modif ied_base 
<222> (1436) . . (1436) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1438) . . (1438) 
<223> a, c, g, or t 

<400> 78 



agagtttgat 


cctggctcag 


gacgaacgct 


ggcggcgtgc 


ctaatacatg 


caagtcgagc 


60 


gggcccttcg 


gggccagcgg 


cggacgggtg 


agtaacacgt 


gggtaatctg 


cctttcagac 


120 


cggaataacg 


cccggaaacg 


ggtgctaatg 


ccggatangc 


acgcgagnag 


gcatctnctt 


180 


gcggggaaag 


gtgcaantgc 


atcgctgaga 


gaggagcccg 


cggcgcatta 


gctagttggt 


240 


ggggtaacgg 


ctcaccaagg 


cgacgatgcg 


tagccgacct 


gagagggtga 


ccggccacac 


300 


tgggactgag 


acacggccca 


gactcctacg 


ggaggcagca 


gtagggaatc 


ttccgcaatg 


360 


ggcgcaagcc 


tgacggagca 


acgccgcgtg 


agcgaagaag 


gccttcgggt 


tgtaaagctc 


420 
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tgttgctcgg 


ggagagcggc 


aaggggagtg 


gaaagcccct 


tgngagacgg 


taccgagtga 


480 


ggaagccccg 


gctaactacg 


tgccagcagc 


cgcggtaata 


cgtagggggc 


aagcgttgtc 


540 


cggaatcact 


gggcgtaaag 


cgtgcgtagg 


cggttgngta 


agtctggagt 


gaaagtccan 


600 


ggctcaaccn 


tgggaatgct 


ttggaaactg 


cntgacttga 


gtgctggaga 


ggcaagggga 


660 


attccncgtg 


tagcggtgna 


atgcgtagat 


atgtggagga 


ataccagtgg 


cgaangcgcc 


720 


ttgctggaca 


gtgactgacg 


ctgaggcacg 


aaagcgtggg 


gagcaaacag 


gattagatac 


780 


cctggtagtc 


cacgccgtaa 


acgatgagtg 


ctaggtgttg 


gggggacaca 


ccccagtgcc 


840 


gaaggaaacc 


caataagcac 


tccgcctggg 


gagtacggtc 


gcaagactga 


aactcaaagg 


900 


aattgacggg 


ggcccgcaca 


agcagtggag 


catgtggttt 


aattcgaagc 


aacgegaaga 


960 


accttaccag 


ggctngacat 


ccctctgaca 


gccgcagaga 


tgnggnttcc 


etteggggea 


1020 


gaggagacag 


gtggtgcatg 


gttgtcgtca 


gctcgtgtcg 


tgagatgttg 


ggttaagtcc 


1080 


cgcaacgagc 


gcaacccttg 


anctgtgtta 


ccagcacgtt 


gaggtgggga 


ctcacaggtg 


1140 


ac tcr cccrcrca 


Laay t y y cty 


gaaggcgggg 


atgacgt caa 


a teat catgc 


cctttatgtc 


12 00 


ctgggctaca 


cacgtgctac 


aatgggcggt 


acaacgggaa 


gcgaagccgc 


gaggtggagc 


1260 


aaaacccaaa 


aagccgttcg 


tagttcggat 


tgcaggctgc 


aactcgcctg 


catgaagecg 


1320 


gaattgctag 


taatcgcgga 


tcagcatgcc 


gcggtgaatc 


cgttcccggg 


ccttgtacac 


1380 


accgcccgtc 


acaccacgag 


agtcggcaac 


acccgaagtc 


ggtgaggtaa 


cccntntngg 


1440 


gagccagccg 


ccgaaggtgg 


ggttgatgat 


tggggtgaag 


tegtaacaag 


gtagccgt 


1498 



<210> 79 
<211> 718 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 
<400> 79 

gggggttgga tgttacaggc ttccatctcg cccgtgtggg acaegggtet cgccgtgctc 60 
gcgctgcgcg ctgegggget tccggccgat cactgaccgg ttggtcaagg ctgggctgaa 12 0 
tggctgttgg aceggcagat caccgtgccg ggcgattggg tggtgaagcg cccgaacctc 180 
aacccgggcg gcttcgcgct ccagttcgac aacgtgtact ateeggaegt ggacgacacg 24 0 
gccgtcgtca tetgggeget caacacgctg cgactcccgg acgagcgccg caggegagae 3 00 
gecatgaega agggattccg gecatgaega agggattccg ctggattgtc ggcatgeaga 360 
getcgaaegg eggctgggge gcatacgacg tcgacaacac gagegatetc ccgaaccaca 42 0 
tcccgttctg cgacttcggc gaagtgaccg atccgccgtc ggaagacgtc accgcccacg 480 
tgctcgagtg ttteggcage ttcggctacg acgacgcctg gaaggtgatc cagcgcgcgg 54 0 
tggegtaect caagegggag cagaagcegg aeggcagctg gtteggtege tggggegtea 600 
actacgtgta tggcategge gcggtggtgt eggegctgaa ggcggtcggg ategacatge 660 
gcgagccgta cattcaaaag gegctcgatt gggtggagca gcatcagaac ceggaegg 718 
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<210> 80 
<211> 878 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 
<400> 80 

99 a 99 at 99 a tgtttcaggc ttccatctcg ccggtgtggg acacgggcct cgccgtgctc 60 
gcgctgcgcg ctgcggggct tccggccgat cacgaccgct tggtcaaggc gggcgagtgg 12 0 
ctgttggacc ggcagatcac ggttccgggc gactgggcgg tgaagcgccc gaacctcaag 180 
ccgggcgggt tcgcgttcca gttcgacaac gtgtactacc cggacgtgga cgacacggcc 24 0 
gtcgtggtgt gggcgctcaa caccctgcgc ttgccggacg agcgccgcag gcgggacgcc 3 00 
atgacgaagg gattccgctg gattgtcggc atgcagagct cgaacggcgg ttggggcgcc 360 
tacgacgtcg acaacacgag cgatctcccg aaccacatcc cgttctgcga cttcggcgaa 420 
gtgaccgatc cgccgtcaga ggacgtcacc gcccacgtgc tcgagtgttt cggcagcttc 480 
gggtacgatg acgcctggaa ggtcatccgg cgcgcggtgg aatatctcaa gcgggagcag 54 0 
aagccggacg gcagctggtt cggtcgttgg ggcgtcaatt acctctacgg cacgggcgcg 6 00 
gtggtgtcgg cgctgaaggc ggtcgggatc gacacgcgcg agccgtacat tcaaaaggcg 660 
ctcgactggg tcgagcagca tcagaacccg gacggcggct ggggcgagga ctgccgctcg 720 
tacgaggatc cggcgtacgc gggtaagggc gcgagcaccc cgtcgcagac ggcctgggcg 780 
ctgatggcgc tcatcgcggg cggcagggcg gagtccgagg ccgcgcgccg cggcgtgcaa 84 0 
tacctcgtgg agacgcagcg cccggacggc ggctggga 878 



<210> 81 
<211> 878 
<212> DNA 

<213> Alicyclobacillus acidoterrestris 
<400> 81 

99999ttgga tgttccaggc gagtatttct ccaatctggg atactggctt gaccgtcttg 60 
gcactgcgtt cggctggatt gccaccagat catccagcgc tgattaaagc gggtgagtgg 120 
ttggtcagta aacaaattct caaggatggc gactggaaag ttcgtcgacg caaggcgaaa 180 
ccaggcggtt gggcatttga attccactgc gaaaactacc cagacgtcga cgatacggcg 24 0 
atggtcgtct tggcgctcaa tggcattcaa ttgccggatg aagggaagcg tcgtgacgca 3 00 
ttgacccgtg gcttccgttg gttgcgcgag atgcagagtt cgaacggggg ctggggcgca 360 
tacgatgtgg acaacacgcg tcagttgacc aatcggattc cattttgcaa cttcggcgaa 420 
gtgattgatc cgccatcgga agacgtcacc gcacacgtct tggagtgctt cggcagcttt 480 
gggtacgacg aggcatggaa ggtgattcgc aaggcggtcg agtatctcaa ggcgcaacaa 540 
cgcccagatg ggtcatggtt tggccgctgg ggcgtcaact acgtgtatgg catcggcgcg 600 
gtcgttccgg gactcaaggc cgtcggtgtc gatatgcgtg agccgtgggt gcaaaagtcg 660 
ctcgactggc tcgtcgagca tcaaaatgag gatggcggct ggggtgaaag ccgaattcca 72 0 
gcacactggc ggccgttact agtggatccg agctcggtac caagcttggc gtaatcatgg 780 
tcatagctgt ttcctgtgtg aaattggtat ccgctcacaa ttcacacaac atacgagccg 840 
gaacataagt gtaagcctgg ggtgcctatg agtgagct " 878 



<210> 82 
<211> 878 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 
<400> 82 

gggggttgga tgttccaggc gagtatttct ccaatctggg atactggctt gaccgtcttg 60 
gcactgcgtt cggctggatt gccaccagat catccagcgc tgattaaagc gggtgagtgg 120 
ttggtcagta aacaaattct caaggatggc gactggaaag ttcgtcgacg caaggcgaaa 180 
ccaggcggtt gggcatttga attccactgc gaaaactacc cagacgtcga cgatacggcg 24 0 
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atggtcgtct tggcgctcaa tggcattcaa 
ttgacccgtg gcttccgttg gttgcgcgag 
tacgatgtgg acaacacgcg tcagttgacc 
gaagtgattg atccgccatc ggaagacgtc 
tttgggtacg acgaggcatg gaaggtgatt 
caacgcccag atgggtcatg gtttggccgc 
gcggtcgttc cgggactcaa ggccgtcggt 
tcgctcgact ggctcgtcga gcatcaaaat 
tcctatgatg atccacgtct cgcaggtcag 
gcgttgatgg cgctcatcgc gggcggccgt 
acttaccttc acgacacgca gcgcgcagat 



ttgccggatg aagggaagcg tcgtgacgca 3 00 
atgcagagtt cgaacggggg ctggggcgca 360 
aaatcggatt ccatttttgc gacttcgggc 420 
accgcacacg tcttggagtg cttcggcagc 480 
cgcaaggcgg tcgagtatct caaggcgcaa 54 0 
tggggcgtca actacgtgta tggcatcggc 600 
gtcgatatgc gtgagccgtg ggtgcaaaag 660 
gaggatggcg gttggggtga agattgccgt 720 
ggtgtgagta caccgtcgca gaccgcctgg 780 
gtcgagtcag atgcggtatt gcgcggggtc 84 0 
ggtggctg 8 78 



<210> 83 
<211> 631 
<212> PRT 

<213> Alicyclobacillus acidocaldarius 
<400> 83 

Met Ala Glu Gin Leu Val Glu Ala Pro Ala Tyr Ala Arg Thr Leu Asp 
1 5 io 15 

Arg Ala Val Glu Tyr Leu Leu Ser Cys Gin Lys Asp Glu Gly Tyr Trp 
20 25 30 

Trp Gly Pro Leu Leu Ser Asn Val Thr Met Glu Ala Glu Tyr Val Leu 
35 40 45 

Leu Cys His He Leu Asp Arg Val Asp Arg Asp Arg Met Glu Lys He 
50 55 60 

Arg Arg Tyr Leu Leu His Glu Gin Arg Glu Asp Gly Thr Trp Ala Leu 
65 70 75 * so 

Tyr Pro Gly Gly Pro Pro Asp Leu Asp Thr Thr He Glu Ala Tyr Val 
85 90 95 

Ala Leu Lys Tyr He Gly Met Ser Arg Asp Glu Glu Pro Met Gin Lys 
100 105 no 

Ala Leu Arg Phe He Gin Ser Gin Gly Gly He Glu Ser Ser Arg Val 
115 120 125 

Phe Thr Arg Met Trp Leu Ala Leu Val Gly Glu Tyr Pro Trp Glu Lvs 
130 135 ~ i 4 o 

Val Pro Met Val Pro Pro Glu He Met Phe Leu Gly Lys Arg Met Pro 
145 150 155 ' * 160 

Leu Asn He Tyr Glu Phe Gly Ser Trp Ala Arg Ala Thr Val Val Ala 
!65 ivo 175 

Leu Ser He Val Met Ser Arg Gin Pro Val Phe Pro Leu Pro Glu Arg 
180 185 190 

Ala Arg Val Pro Glu Leu Tyr Glu Thr Asp Val Pro Pro Arg Arq Arq 
195 200 205 
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Gly Ala Lys Gly Gly Gly Gly Trp lie Phe Asp Ala Leu Asp Arg Ala 
210 215 220 

Leu His Gly Tyr Gin Lys Leu Ser Val His Pro Phe Arg Arg Ala Ala 
225 230 235 ~ ~ 240 

Glu lie Arg Ala Leu Asp Trp Leu Leu Glu Arg Gin Ala Gly Asp Gly 
245 250 255 

Ser Trp Gly Gly lie Gin Pro Pro Trp Phe Tyr Ala Leu lie Ala Leu 
260 265 270 

Lys He Leu Asp Met Thr Gin His Pro Ala Phe He Lys Gly Trp Glu 
275 280 285 

Gly Leu Glu Leu Tyr Gly Val Glu Leu Asp Tyr Gly Gly Trp Met Phe 
290 295 300 

Gin Ala Ser He Ser Pro Val Trp Asp Thr Gly Leu Ala Val Leu Ala 
305 310 315 320 

Leu Arg Ala Ala Gly Leu Pro Ala Asp His Asp Arg Leu Val Lys Ala 
325 330 ~ 335 

Gly Glu Trp Leu Leu Asp Arg Gin He Thr Val Pro Gly Asp Trp Ala 
340 345 350 

Val Lys Arg Pro Asn Leu Lys Pro Gly Gly Phe Ala Phe Gin Phe Asp 
355 360 365 

Asn Val Tyr Tyr Pro Asp Val Asp Asp Thr Ala Val Val Val Trp Ala 
370 375 380 

Leu Asn Thr Leu Arg Leu Pro Asp Glu Arg Arg Arg Arg Asp Ala Met 
385 390 395 " " 400 

Thr Lys Gly Phe Arg Trp He Val Gly Met Gin Ser Ser Asn Gly Gly 
405 410 415 

Trp Gly Ala Tyr Asp Val Asp Asn Thr Ser Asp Leu Pro Asn His He 
420 425 430 

Pro Phe Cys Asp Phe Gly Glu Val Thr Asp Pro Pro Ser Glu Asp Val 
435 440 445 

Thr Ala His Val Leu Glu Cys Phe Gly Ser Phe Gly Tyr Asp Asp Ala 
450 455 460 

Trp Lys Val He Arg Arg Ala Val Glu Tyr Leu Lys Arg Glu Gin Lys 
465 470 475 ^ 480 

Pro Asp Gly Ser Trp Phe Gly Arg Trp Gly Val Asn Tyr Leu Tyr Gly 
485 490 495 

Thr Gly Ala Val Val Ser Ala Leu Lys Ala Val Gly He Asp Thr Arg 
500 505 510 
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Glu Pro Tyr lie Gin Lys 
515 

Pro Asp Gly Gly Trp Gly 
53 0 

Tyr Ala Gly Lys Gly Ala 
545 550 

Met Ala Leu He Ala Gly 
565 

Gly Val Gin Tyr Leu Val 
580 

Glu Pro Tyr Tyr Thr Gly 
5 95 

Tyr Thr Met Tyr Arg His 
610 

Lys Gin Ala He Glu Arg 
625 630 



Ala Leu Asp Trp Val 
520 

Glu Asp Cys Arg Ser 
535 

Ser Thr Pro Ser Gin 
555 

Gly Arg Ala Glu Ser 
570 

Glu Thr Gin Arg Pro 
5 85 

Thr Ala Ser Pro Gly 
600 

Val Phe Pro Thr Leu 
615 

Arg 



Glu Gin His Gin Asn 
525 

Tyr Glu Asp Pro Ala 
540 

Thr Ala Trp Ala Leu 
560 

Glu Ala Ala Arg Arg 
575 

Asp Gly Gly Trp Asp 
590 

Asp Phe Tyr Leu Gly 
6 05 

Ala Leu Gly Arg Tyr 
620 



<210> 84 
<211> 631 
<212> PRT 

<213> Alicyclobacillus acidocaldarius 
<400> 84 

Met Ala Glu Gin Leu Val Glu Ala Pro Ala Tyr Ala Arg Thr Leu Asp 
1 5 io 15 

Arg Ala Val Glu Tyr Leu Leu Ser Cys Gin Lys Asp Glu Gly Tyr Trp 
20 25 30 

Trp Gly Pro Leu Leu Ser Asn Val Thr Met Glu Ala Glu Tyr Val Leu 
35 40 45 

Leu Cys His He Leu Asp Arg Val Asp Arg Asp Arg Met Glu Lys He 
50 55 60 

Arg Arg Tyr Leu Leu His Glu Gin Arg Glu Asp Gly Thr Trp Ala Leu 
65 70 75 ~ 80 

Tyr Pro Gly Gly Pro Pro Asp Leu Asp Thr Thr He Glu Ala Tyr Val 
85 90 95 

Ala Leu Lys Tyr He Gly Met Ser Arg Asp Glu Glu Pro Met Gin Lys 
100 105 no 

Ala Leu Arg Phe He Gin Ser Gin Gly Gly He Glu Ser Ser Arg Val 
13 -5 120 125 
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Phe Thr Arg Met Trp Leu Ala Leu Val Gly Glu Tyr Pro Trp Glu Lys 
130 135 140 

Val Pro Met Val Pro Pro Glu He Met Phe Leu Gly Lys Arg Met Pro 
145 150 155 160 

Leu Asn He Tyr Glu Phe Gly Ser Trp Ala Arg Ala Thr Val Val Ala 
165 170 175 

Leu Ser He Val Met Ser Arg Gin Pro Val Phe Pro Leu Pro Glu Arg 
180 185 190 

Ala Arg Val Pro Glu Leu Tyr Glu Thr Asp Val Pro Pro Arg Arg Arg 
195 200 2 05 

Gly Ala Lys Gly Gly Gly Gly Trp lie Phe Asp Ala Leu Asp Arg Ala 
210 215 220 

Leu His Gly Tyr Gin Lys Leu Ser Val His Pro Phe Arg Arg Ala Ala 
225 230 235 240 

Glu He Arg Ala Leu Asp Trp Leu Leu Glu Arg Gin Ala Gly Asp Gly 
245 250 * 255 

Ser Trp Gly Gly He Gin Pro Pro Trp Phe Tyr Ala Leu He Ala Leu 
260 265 270 

Lys He Leu Asp Met Thr Gin His Pro Ala Phe He Lys Gly Trp Glu 
275 280 285 

Gly Leu Glu Leu Tyr Gly Val Glu Leu Asp Tyr Gly Gly Trp Met Phe 
290 295 300 

Gin Ala Ser He Ser Pro Val Trp Asp Thr Gly Leu Ala Val Leu Ala 
305 310 315 320 

Leu Arg Ala Ala Gly Leu Pro Ala Asp His Asp Arg Leu Val Lys Ala 
325 330 335 

Gly Glu Trp Leu Leu Asp Arg Gin He Thr Val Pro Gly Asp Trp Ala 
340 345 350 

Val Lys Arg Pro Asn Leu Lys Pro Gly Gly Phe Ala Phe Gin Phe Asp 
355 360 365 

Asn Val Tyr Tyr Pro Asp Val Asp Asp Thr Ala Val Val Val Trp Ala 
370 375 380 

Leu Asn Thr Leu Arg Leu Pro Asp Glu Arg Arg Arg Arg Asp Ala Met 
385 390 395 " 400 

Thr Lys Gly Phe Arg Trp He Val, Gly Met Gin Ser Ser Asn Gly Gly 
405 410 415 

Trp Gly Ala Tyr Asp Val Asp Asn Thr Ser Asp Leu Pro Asn His He 
420 425 430 



t 
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Pro Phe Cys Asp Phe Gly Glu Val Thr Asp Pro Pro Ser Glu Asp Val 
435 440 445 

Thr Ala His Val Leu Glu Cys Phe Gly Ser Phe Gly Tyr Asp Asp Ala 
450 455 460 

Trp Lys Val lie Arg Arg Ala Val Glu Tyr Leu Lys Arg Glu Gin Lys 
465 470 475 480 

Pro Asp Gly Ser Trp Phe Gly Arg Trp Gly Val Asn Tyr Leu Tyr Gly 
485 490 495 

Thr Gly Ala Val Val Ser Ala Leu Lys Ala Val Gly He Asp Thr Arg 
500 505 510 

Glu Pro Tyr He Gin Lys Ala Leu Asp Trp Val Glu Gin His Gin Asn 
515 520 525 

Pro Asp Gly Gly Trp Gly Glu Asp Cys Arg Ser Tyr Glu Asp Pro Ala 
530 535 540 

Tyr Ala Gly Lys Gly Ala Ser Thr Pro Ser Gin Thr Ala Trp Ala Leu 
545 550 555 560 

Met Ala Leu He Ala Gly Gly Arg Ala Glu Ser Glu Ala Ala Arg Arg 
565 570 575 

Gly Val Gin Tyr Leu Val Glu Thr Gin Arg Pro Asp Gly Gly Trp Asp 
580 585 590 

Glu Pro Tyr Tyr Thr Gly Thr Gly Phe Pro Gly Asp Phe Tyr Leu Gly 
595 600 605 

Tyr Thr Met Tyr Arg His Val Phe Pro Thr Leu Ala Leu Gly Arg Tyr 
610 615 620 

Lys Gin Ala He Glu Arg Arg 
625 630 



<210> 85 
<211> 634 
<212> PRT 

<213> Alicyclobacillus acidoterrestris 
<400> 85 

Met Thr Lys Gin Leu Leu Asp Thr Pro Met Val Gin Ala Thr Leu Glu 
1 5 io 15 

Ala Gly Val Ala His Leu Leu Arg Arg Gin Ala Pro Asp Gly Tyr Trp 
20 25 30 

Trp Ala Pro Leu Leu Ser Asn Val Cys Met Glu Ala Glu Tyr Val Leu 
35 40 45 

Leu Cys His Cys Leu Gly Lys Lys Asn Pro Glu Arg Glu Ala Gin He 
50 55 60 
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Arg Lys Tyr lie lie Ser Gin Arg Arg Glu Asp Gly Thr Trp Ser lie 
65 70 75 80 

Tyr Pro Gly Gly Pro Ser Asp Leu Asn Ala Thr Val Glu Ala Tyr Val 
85 90 95 

Ala Leu Lys Tyr Leu Gly Glu Pro Ala Ser Asp Pro Gin Met Val Gin 
100 105 HO 

Ala Lys Glu Phe lie Gin Asn Glu Gly Gly lie Glu Ser Thr Arg Val 
115 120 125 

Phe Thr Arg Leu Trp Leu Ala Met Val Gly Gin Tyr Pro Trp Asp Lys 
130 135 140 

Leu Pro Val lie Pro Pro Glu lie Met His Leu Pro Lys Ser Val Pro 
145 150 155 160 

Leu Asn lie Tyr Asp Phe Ala Ser Trp Ala Arg Ala Thr He Val Thr 
165 170 175 

Leu Ser Tyr Arg His Glu Ser Pro Thr Cys Asp Ala Thr Ser Gly Leu 
180 185 190 

Cys Lys Gly Ser Gly He Val Arg Gly Glu Gly Pro Pro Lys Arg Arg 
195 200 205 

Ser Ala Lys Gly Gly Asp Ser Gly Phe Phe Val Ala Leu Asp Lys Phe 
210 215 220 

Leu Lys Ala Tyr Asn Lys Trp Pro He Gin Pro Gly Arg Lys Ser Gly 
225 230 235 240 

Glu Gin Lys Ala Leu Glu Trp He Leu Ala His Gin Glu Ala Asp Gly 
2 45 250 255 

Cys Trp Gly Gly He Gin Pro Pro Trp Phe Tyr Ala Leu Leu Ala Leu 
2 60 265 270 

Lys Cys Leu Asn Met Thr Asp His Pro Ala Phe Val Lys Gly Phe Glu 
2 75 280 285 

Gly Leu Glu Ala Tyr Gly Val His Thr Ser Asp Gly Gly Trp Met Phe 
290 295 300 

Gin Ala Ser He Ser Pro He Trp Asp Thr Gly Leu Thr Val Leu Ala 
305 310 315 320 

Leu Arg Ser Ala Gly Leu Pro Pro Asp His Pro Ala Leu He Lys Ala 
325 330 335 

Gly Glu Trp Leu Val Ser Lys Gin He Leu Lys Asp Gly Asp Trp Lys 
340 345 350 

Val Arg Arg Arg Lys Ala Lys Pro Gly Gly Trp Ala Phe Glu Phe His 
355 360 365 
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Cys Glu Asn Tyr Pro Asp Val Asp Asp Thr Ala Met Val Val Leu Ala 
370 375 380 

Leu Asn Gly lie Gin Leu Pro Asp Glu Gly Lys Arg Arg Asp Ala Leu 
385 390 395 ~ & 400 

Thr Arg Gly Phe Arg Trp Leu Arg Glu Met Gin Ser Ser Asn Gly Gly 
405 410 415 

Trp Gly Ala Tyr Asp Val Asp Asn Thr Arg Gin Leu Thr Lys Ser Asp 
420 425 430 

Ser lie Phe Ala Thr Ser Gly Glu Val lie Asp Pro Pro Ser Glu Asp 
435 440 445 

Val Thr Ala His Val Leu Glu Cys Phe Gly Ser Phe Gly Tyr Asp Glu 
450 455 460 

Ala Trp Lys Val He Arg Lys Ala Val Glu Tyr Leu Lys Ala Gin Gin 
465 470 475 " 480 

Arg Pro Asp Gly Ser Trp Phe Gly Arg Trp Gly Val Asn Tyr Val Tyr 
485 490 " 495 

Gly He Gly Ala Val Val Pro Gly Leu Lys Ala Val Gly Val Asp Met 
500 505 510 

Arg Glu Pro Trp Val Gin Lys Ser Leu Asp Trp Leu Val Glu His Gin 
515 520 525 

Asn Glu Asp Gly Gly Trp Gly Glu Asp Cys Arg Ser Tyr Asp Asp Pro 
530 535 540 

Arg Leu Ala Gly Gin Gly Val Ser Thr Pro Ser Gin Thr Ala Trp Ala 
545 550 555 560 

Leu Met Ala Leu He Ala Gly Gly Arg Val Glu Ser Asp Ala Val Leu 
565 570 * 575 

Arg Gly Val Thr Tyr Leu His Asp Thr Gin Arg Ala Asp Gly Gly Trp 
580 585 * 590 

Asp Glu Glu Val Tyr Thr Gly Thr Gly Phe Pro Gly Asp Phe Tyr Leu 
595 600 605 

Ala Tyr Thr Met Tyr Arg Asp He Leu Pro Val Trp Ala Leu Gly Arg 
61 0 615 620 

Tyr Gin Glu Ala Met Gin Arg He Arg Gly 
625 63 0 



<210> 86 
<211> 556 
<212> PRT 
<213> Bacillus 



subtilis 
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<400> 86 
Met Gly Thr Leu 
1 

Thr Glu Leu Arg 
20 

Phe Glu Gly Pro 
35 

Ser Leu Asp Glu 
50 

Ala Gly lie His 
65 

Pro Asp Glu Thr 



Gly Met Leu Ala 
100 

Lys Ala Glu Gin 
115 

Phe Met Thr Lys 
130 

Ala Leu Tyr Leu 
145 

lie His Phe Tyr 



Met Ala Val Thr 
180 

Ser Ser Leu His 
195 

Trp Leu Arg Ser 
210 

Leu His Trp Lys 
225 

Gly Leu Gin Thr 



Gly Thr Leu Tyr 
260 

Leu Leu Ser Leu 
275 



Gin Glu Lys Val 
5 

Asp Arg Gin Asn 



lie Met Thr Asn 
40 

Gly Glu Asn Glu 
55 

Ala Lys Gin Gin 
70 

Arg Gly Asn Leu 
85 

Ser Gly Cys Phe 



Phe lie lie Ser 
120 

Trp Met Leu Ala 
135 

Pro Leu Ser Leu 
150 

Gin Phe Ser Ser 
165 

Leu Asn Gin Arg 



His Leu Asp Pro 
200 

Asp Ala Phe Glu 
215 

Arg Val Phe His 
230 

Ala Lys Thr Tyr 
245 

Ser Tyr Ala Ser 



Gly Val Ser Arg 
280 



Arg Arg Phe Gin 
10 

Ala Asp Gly Ser 
25 

Ser Phe Phe lie 



Lys Glu Leu lie 
60 

Pro Asp Gly Thr 
75 

Thr Ala Thr Val 
90 

His Arg Thr Glu 
105 

His Gly Gly Leu 



Ala Asn Gly Leu 
140 

Met Ala Leu Pro 
155 

Tyr Ala Arg lie 
170 

Phe Val Leu He 
185 

His Met Thr Lys 



Glu Arg Asp Leu 
220 

Ala Pro Phe Ala 
235 

Met Leu Asp Arg 
250 

Ala Thr He Tyr 
265 

Tyr Ser Pro He 



Lys Lys Thr He 
15 

Trp Thr Phe Cys 
30 

Leu Leu Leu Thr 
45 

Ser Ser Leu Ala 



Phe He Asn Tyr 
80 

Gin Gly Tyr Val 
95 

Pro His Met Lys 
110 

Arg His Val His 
125 

Tyr Pro Trp Pro 



Pro Thr Leu Pro 
160 

His Phe Ala Pro 
175 

Asn Arg Asn He 
190 

Asn Pro Phe Thr 
205 

Thr Ser He Leu 



Phe Gin Gin Leu 
240 

He Glu Lys Asp 
255 

Met Val Tyr Ser 
270 

He Arg Arg Ala 
285 
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He Thr Gly He Lys Ser Leu Val Thr Lys Cys Asn Gly He Pro Tyr 
290 295 300 

Leu Glu Asn Ser Thr Ser Thr Val Trp Asp Thr Ala Leu He Ser Tyr 
305 310 315 320 

Ala Leu Gin Lys Asn Gly Val Thr Glu Thr Asp Gly Ser Val Thr Lys 
325 330 335 

Ala Ala Asp Phe Leu Leu Glu Arg Gin His Thr Lys He Ala Asp Trp 
340 345 350 

Ser Val Lys Asn Pro Asn Ser Val Pro Gly Gly Trp Gly Phe Ser Asn 
355 360 * 365 

He Asn Thr Asn Asn Pro Asp Cys Asp Asp Thr Thr Ala Val Leu Lys 
370 375 380 

Ala He Pro Arg Asn His Ser Pro Ala Ala Trp Glu Arg Gly Val Ser 
385 390 395 " ~ 400 

Trp Leu Leu Ser Met Gin Asn Asn Asp Gly Gly Phe Ser Ala Phe Glu 
405 410 415 

Lys Asn Val Asn His Pro Leu He Arg Leu Leu Pro Leu Glu Ser Ala 
420 425 430 

Glu Asp Ala Ala Val Asp Pro Ser Thr Ala Asp Leu Thr Gly Arg Val 
435 440 445 

Leu His Phe Leu Gly Glu Lys Val Gly Phe Thr Glu Lys His Gin His 
450 455 460 

He Gin Arg Ala Val Lys Trp Leu Phe Glu His Gin Glu Gin Asn Gly 
465 470 475 480 

Ser Trp Tyr Gly Arg Trp Gly Val Cys Tyr He Tyr Gly Thr Trp Ala 
485 490 ' 495 

Ala Leu Thr Gly Met His Ala Cys Gly Leu Thr Glu Ser He Pro Val 
500 505 510 

Tyr Lys Arg Leu Cys Val Gly Ser Asn Pro Tyr Lys Met Met Thr Glu 
515 520 525 

Ala Gly Glu Asn Pro Ala Lys Ala Pro Lys Ser Lys His Met Tyr Arg 
530 535 540 

Phe He Glu Glu Pro Leu Tyr Lys Arg Pro Gly Leu 
545 550 ~ 555 



<210> 87 
<211> 706 



49 



<212> PRT 

<213> Dictyostelium discoideum 



<400> 87 
Phe Thr Arg Met 
1 

Arg Gin Thr Trp 
20 

Asp lie His Leu 
35 

Gly Cys Asp Leu 
50 

Ala Phe Gin Tyr 
65 

Gly Asp Tyr Gly 



Cys Tyr Val Thr 
100 

lie Arg Tyr Leu 
115 

Leu His lie Glu 
130 

Val Ser Leu Arg 
145 

Lys Ala Arg Thr 



Ser Trp Gly Lys 
180 

Gly Leu Asn Pro 
195 

Pro lie Ala Pro 
210 

Pro Met Ser Tyr 
225 

Leu Val Lys Asp 



lie Asn Trp Ser 
260 

Tyr Glu His Thr 
275 



Thr Thr Thr Asn 
5 

Glu Tyr Ser Gin 



Leu Arg Leu Lys 
40 

Asn Arg Ala Lys 
55 

Phe Ser Lys Val 
70 

Gly Pro Met Phe 
85 

Gly Tyr Gin Leu 



Phe Asn Arg Gin 
120 

Ala His Ser Asp 
135 

Leu Leu Gly Val 
150 

Phe Leu Leu Gin 
165 

Phe Trp Leu Ala 



lie Pro lie Glu 
200 

Gly Arg Trp Trp 
215 

He Tyr Ala Lys 
230 

Leu Arg Arg Glu 
245 

Glu Gin Arg Asn 



Ser Leu Leu Asn 
280 



Trp Ser Leu Lys 
10 

Glu Lys Lys Glu 
25 

Glu Pro Gly Thr 



Thr Pro Gin Gin 
60 

Gin Thr Glu Asp 
75 

Leu Leu Pro Gly 
90 

Pro Glu Ser Thr 
105 

Asn Pro Val Asp 



He Phe Gly Thr 
140 

Pro Ala Asp His 
155 

Asn Gly Gly Ala 
170 

Thr Leu Asn Ala 
185 

Phe Trp Leu Leu 



Cys His Cys Arg 
220 

Lys Thr Thr Gly 
235 

He Tyr Cys Gin 
250 

Asn He Ser Lys 
265 

Val He Asn Gly 



Val Asp Arg Gly 
15 

Ala Thr Asp Val 
30 

His Cys Pro Glu 
45 

Ala He Lys Lys 



Gly His Trp Ala 
80 

Leu Val He Thr 
95 

Gin Arg Glu He 
110 

Gly Gly Trp Gly 
125 

Thr Leu Gin Tyr 



Pro Ser Val Val 
160 

Thr Gly He Pro 
175 

Tyr Asp Trp Asn 
190 

Pro Tyr Asn Leu 
205 

Met Val Tyr Leu 



Pro Leu Thr Asp 
240 

Glu Tyr Glu Lys 
255 

Leu Asp Met Tyr 
270 

Ser Leu Asn Ala 
285 
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Tyr Glu Lys Val His Ser Lys Trp Leu Arg Asp Lys Ala lie Asp Tyr 
290 295 300 

Thr Phe Asp His lie Arg Tyr Glu Asp Glu Gin Thr Lys Tyr lie Asp 
305 310 315 * 320 

lie Gly Pro Val Asn Lys Thr Val Asn Met Leu Cys Val Trp Asp Arg 
325 330 ~ 335 

Glu Gly Lys Ser Pro Ala Phe Tyr Lys His Ala Asp Arg Leu Lys Asp 
340 345 350 

Tyr Leu Trp Leu Ser Phe Asp Gly Met Lys Met Gin Gly Tyr Asn Gly 
355 360 " 365 

Ser Gin Leu Trp Asp Thr Ala Phe Thr lie Gin Ala Phe Met Glu Ser 
370 375 380 

Gly lie Ala Asn Gin Phe Gin Asp Cys Met Lys Leu Ala Gly His Tyr 
385 390 395 ' 400 

Leu Asp lie Ser Gin Val Pro Glu Asp Ala Arg Asp Met Lys His Tyr 
405 410 415 

His Arg His Tyr Ser Lys Gly Ala Trp Pro Phe Ser Thr Val Asp His 
420 425 430 

Gly Trp Pro He Ser Asp Cys Thr Ala Glu Gly He Lys Ser Ala Leu 
435 440 445 

Ala Leu Arg Ser Leu Pro Phe He Glu Pro He Ser Leu Asp Arg He 
450 455 460 

Ala Asp Gly He Asn Val Leu Leu Thr Leu Gin Asn Gly Asp Gly Gly 
465 470 475 " ^ 480 

Trp Ala Ser Tyr Glu Asn Thr Arg Gly Pro Lys Trp Leu Glu Lys Phe 
485 490 495 

Asn Pro Ser Glu Val Phe Gin Asn He Met He Asp Tyr Ser Tyr Val 
500 505 510 

Glu Cys Ser Ala Ala Cys He Gin Ala Met Ser Ala Phe Arg Lys His 
515 520 525 

Ala Pro Asn His Pro Arg He Lys Glu He Asn Arg Ser He Ala Arg 
53 0 53 5 54 0 

Gly Val Lys Phe He Lys Ser He Gin Arg Gin Asp Gly Ser Trp Leu 
545 550 555 * * 560 

Gly Ser Trp Gly He Cys Phe Thr Tyr Gly Thr Trp Phe Gly He Glu 
565 570 575 

Gly Leu Val Ala Ser Gly Glu Pro Leu Thr Ser Pro Ser He Val Lys 
580 585 590 
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Ala Cys Lys Phe 
595 

Glu Ser Phe Lys 
610 

Ser Gin Val Val 
625 

Lys Tyr Pro Asp 



Gin Arg Gin Tyr 
660 

Val Phe Asn Phe 
675 

Phe Pro Leu Trp 
690 

Lys lie 
705 



Leu Ala Ser Lys 
600 

Ser Asn Val Thr 
615 

Asn Thr Gly Trp 
630 

Arg Glu Cys lie 
645 

Pro Asn Gly Asp 



Asn Cys Met lie 
680 

Ala Leu Ser Arg 
6 95 



Gin Arg Ala Asp 



Lys Glu Tyr Val 
620 

Ala Leu Leu Ser 
635 

Glu Arg Gly lie 
650 

Phe Pro Gin Glu 
665 

Ser Tyr Ser Asn 



Tyr Asn Gin Leu 
700 



Gly Gly Trp Gly 
605 

Gin His Glu Thr 



Leu Met Ser Ala 
640 

Lys Phe Leu lie 
655 

Ser lie lie Gly 
670 

Tyr Lys Asn lie 
685 

Tyr Leu Lys Ser 



<210> 88 

<211> 647 

<212> PRT 

<213> Synechocystis PCC6803 

<400> 88 

Met Val lie Ala Ala Ser Pro Ser Val Pro Cys Pro Ser Thr Glu Gin 
1 5 10 15 

Val Arg Gin Ala lie Ala Ala Ser Arg Asp Phe Leu Leu Ser Glu Gin 
20 25 30 

Tyr Ala Asp Gly Tyr Trp Trp Ser Glu Leu Glu Ser Asn Val Thr He 
35 40 45 

Thr Ala Glu Val Val He Leu His Lys He Trp Gly Thr Ala Ala Gin 
50 55 60 

Arg Pro Leu Glu Lys Ala Lys Asn Tyr Leu Leu Gin Gin Gin Arg Asp 
65 70 75 80 

His Gly Gly Trp Glu Leu Tyr Tyr Gly Asp Gly Gly Glu Leu Ser Thr 
85 90 95 

Ser Val Glu Ala Tyr Thr Ala Leu Arg He Leu Gly Val Pro Ala Thr 
100 105 no 

Asp Pro Ala Leu Val Lys Ala Lys Asn Phe He Val Gly Arg Gly Gly 
115 120 125 
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He Ser Lys Ser Arg He Phe Thr Lys Met His Leu Ala Leu He Gly 
130 135 140 

Cys Tyr Asp Trp Arg Gly Thr Pro Ser He Pro Pro Trp Val Met Leu 
145 150 155 160 

Leu Pro Asn Asn Phe Phe Phe Asn He Tyr Glu Met Ser Ser Trp Ala 
165 170 175 

Arg Ser Ser Thr Val Pro Leu Met He Val Cys Asp Gin Lys Pro Val 
180 185 190 

Tyr Asp He Ala Gin Gly Leu Arg Val Asp Glu Leu Tyr Ala Glu Gly 
195 200 205 

Met Glu Asn Val Gin Tyr Lys Leu Pro Glu Ser Gly Thr He Trp Asp 
210 215 220 

He Phe He Gly Leu Asp Ser Leu Phe Lys Leu Gin Glu Gin Ala Lys 
225 230 235 240 

Val Val Pro Phe Arg Glu Gin Gly Leu Ala Leu Ala Glu Lys Trp He 
245 250 255 

Leu Glu Arg Gin Glu Val Ser Gly Asp Trp Gly Gly He He Pro Ala 
260 265 ' 270 

Met Leu Asn Ser Leu Leu Ala Leu Lys Val Leu Gly Tyr Asp Val Asn 
275 280 ~ 285 

Asp Leu Tyr Val Gin Arg Gly Leu Ala Ala He Asp Asn Phe Ala Val 
290 295 300 

Glu Thr Glu Asp Ser Tyr Ala He Gin Ala Cys Val Ser Pro Val Trp 
305 310 315 320 

Asp Thr Ala Trp Val Val Arg Ala Leu Ala Glu Ala Asp Leu Gly Lys 
325 330 " 335 

Asp His Pro Ala Leu Val Lys Ala Gly Gin Trp Leu Leu Asp Lys Gin 
340 345 350 

He Leu Thr Tyr Gly Asp Trp Gin He Lys Asn Pro His Gly Glu Pro 
355 360 365 

Gly Ala Trp Ala Phe Glu Phe Asp Asn Asn Phe Tyr Pro Asp He Asp 
370 375 380 

Asp Thr Cys Val Val Met Met Ala Leu Gin Gly He Thr Leu Pro Asp 
385 390 395 400 

Glu Glu Arg Lys Gin Gly Ala lie Asn Lys Ala Leu Gin Trp He Ala 
405 410 415 

Thr Met Gin Cys Lys Thr Gly Gly Trp Ala Ala Phe Asp He Asp Asn 
420 425 430 
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Asp Gin Asp Trp Leu Asn Gin Leu Pro Tyr Gly Asp Leu Lys Ala Met 
435 440 445 

lie Asp Pro Ser Thr Ala Asp He Thr Ala Arg Val Val Glu Met Leu 
450 455 460 

Gly Ala Cys Gly Leu Thr Met Asp Ser Pro Arg Val Glu Arg Gly Leu 
465 470 475 ~ * 480 

Thr Tyr Leu Leu Gin Glu Gin Glu Gin Asp Gly Ser Trp Phe Gly Arg 
485 490 495 

Trp Gly Val Asn Tyr Leu Tyr Gly Thr Ser Gly Ala Leu Ser Ala Leu 
500 505 510 

Ala He Tyr Asp Ala Gin Arg Phe Ala Pro Gin He Lys Thr Ala He 
515 520 525 

Ala Trp Leu Leu Ser Cys Gin Asn Ala Asp Gly Gly Trp Gly Glu Thr 
530 535 * 540 

Cys Glu Ser Tyr Lys Asn Lys Gin Leu Lys Gly Gin Gly Asn Ser Thr 
545 550 555 560 

Ala Ser Gin Thr Ala Trp Ala Leu He Gly Leu Leu Asp Ala Leu Lys 
565 570 575 

Tyr Leu Pro Ser Leu Gly Gin Asp Ala Lys Leu Thr Thr Ala He Glu 
580 585 590 

Gly Gly Val Ala Phe Leu Val Gin Gly Gin Thr Pro Lys Gly Thr Trp 
595 600 605 

Glu Glu Ala Glu Tyr Thr Gly Thr Gly Phe Pro Cys His Phe Tyr He 
610 615 620 

Arg Tyr His Tyr Tyr Arg Gin Tyr Phe Pro Leu He Ala Leu Ala Arg 
625 630 635 640 

Tyr Ser His Leu Gin Ala Ser 
645 



<210> 89 

<211> 680 

<212> PRT 

<213> Streptomyces coelicolor 

<400> 89 

Met Thr Ala Thr Thr Asp Gly Ser 
1 5 

Ala Ala Ser Ala Ser Asp Thr Asp 
2 0 

Gly Val Pro Glu Ala Ala Ala Arg 
35 40 



Thr Gly Ala Ser Leu Arg Pro Leu 
10 " 15 

He Thr He Pro Ala Ala Ala Ala 
25 30 

Ala Thr Arg Arg Ala Thr Asp Phe 
4 5 
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Leu Leu Ala Lys Gin Asp Ala Glu Gly Trp Trp Lys Gly Asp Leu Glu 
50 55 60 

Thr Asn Val Thr Met Asp Ala Glu Asp Leu Leu Leu Arg Gin Phe Leu 
65 70 75 80 

Gly lie Gin Asp Glu Glu Thr Thr Arg Ala Ala Ala Leu Phe lie Arg 
85 90 95 

Gly Glu Gin Arg Glu Asp Gly Thr Trp Ala Thr Phe Tyr Gly Gly Pro 
100 105 ' 110 

Gly Glu Leu Ser Thr Thr He Glu Ala Tyr Val Ala Leu Arg Leu Ala 
115 120 125 

Gly Asp Ser Pro Glu Ala Pro His Met Ala Arg Ala Ala Glu Trp He 
130 135 140 

Arg Ser Arg Gly Gly He Ala Ser Ala Arg Val Phe Thr Arg He Trp 
14 5 150 155 160 

Leu Ala Leu Phe Gly Trp Trp Lys Trp Asp Asp Leu Pro Glu Leu Pro 
165 170 175 

Pro Glu Leu He Tyr Phe Pro Thr Trp Val Pro Leu Asn He Tyr Asp 
180 185 190 

Phe Gly Cys Trp Ala Arg Gin Thr He Val Pro Leu Thr He Val Ser 
195 200 205 

Ala Lys Arg Pro Val Arg Pro Ala Pro Phe Pro Leu Asp Glu Leu His 
210 215 220 

Thr Asp Pro Ala Arg Pro Asn Pro Pro Arg Pro Leu Ala Pro Val Ala 
225 230 235 240 

Ser Trp Asp Gly Ala Phe Gin Arg He Asp Lys Ala Leu His Ala Tyr 
245 250 255 

Arg Lys Val Ala Pro Arg Arg Leu Arg Arg Ala Ala Met Asn Ser Ala 
260 265 270 

Ala Arg Trp He He Glu Arg Gin Glu Asn Asp Gly Cys Trp Gly Gly 
275 280 285 

He Gin Pro Pro Ala Val Tyr Ser Val He Ala Leu Tyr Leu Leu Gly 
290 295 300 

Tyr Asp Leu Glu His Pro Val Met Arg Ala Gly Leu Glu Ser Leu Asp 
305 310 315 320 

Arg Phe Ala Val Trp Arg Glu Asp Gly Ala Arg Met He Glu Ala Cys 
325 330 335 

Gin Ser Pro Val Trp Asp Thr Cys Leu Ala Thr He Ala Leu Ala Asp 
340 345 350 
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Ala Gly Val Pro Glu Asp His Pro Gin Leu Val Lys Ala Ser Asp Trp 
355 360 365 

Met Leu Gly Glu Gin lie Val Arg Pro Gly Asp Trp Ser Val Lys Arg 
370 375 380 

Pro Gly Leu Pro Pro Gly Gly Trp Ala Phe Glu Phe His Asn Asp Asn 
385 390 395 400 

Tyr Pro Asp He Asp Asp Thr Ala Glu Val Val Leu Ala Leu Arg Arg 
405 410 415 

Val Arg His His Asp Pro Glu Arg Val Glu Lys Ala He Gly Arg Gly 
420 425 430 

Val Arg Trp Asn Leu Gly Met Gin Ser Lys Asn Gly Ala Trp Gly Ala 
435 440 445 

Phe Asp Val Asp Asn Thr Ser Ala Phe Pro Asn Arg Leu Pro Phe Cys 
450 455 460 

Asp Phe Gly Glu Val He Asp Pro Pro Ser Ala Asp Val Thr Ala His 
465 470 475 480 

Val Val Glu Met Leu Ala Val Glu Gly Leu Ala His Asp Pro Arg Thr 
485 490 ' 495 

Arg Arg Gly He Gin Trp Leu Leu Asp Ala Gin Glu Thr Asp Gly Ser 
500 505 510 

Trp Phe Gly Arg Trp Gly Val Asn Tyr Val Tyr Gly Thr Gly Ser Val 
515 520 525 

He Pro Ala Leu Thr Ala Ala Gly Leu Pro Thr Ser His Pro Ala He 
530 535 540 

Arg Arg Ala Val Arg Trp Leu Glu Ser Val Gin Asn Glu Asp Gly Gly 
545 550 555 560 

Trp Gly Glu Asp Leu Arg Ser Tyr Arg Tyr Val Arg Glu Trp Ser Gly 
565 570 575 

Arg Gly Ala Ser Thr Ala Ser Gin Thr Gly Trp Ala Leu Met Ala Leu 
580 585 590 

Leu Ala Ala Gly Glu Arg Asp Ser Lys Ala Val Glu Arg Gly Val Ala 
595 600 605 

Trp Leu Ala Ala Thr Gin Arg Glu Asp Gly Ser Trp Asp Glu Pro Tyr 
610 615 620 

Phe Thr Gly Thr Gly Phe Pro Trp Asp Phe Ser He Asn Tyr Asn Leu 
625 630 635 ~ 640 

Tyr Arg Gin Val Phe Pro Leu Thr Ala Leu Gly Arg Tyr Val His Gly 
645 650 655 
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Glu Pro Phe Ala 
660 

Ala Pro Ala Glu 
675 



Lys Lys Pro Arg 

Val Lys Gly Ser 
680 



Ala Ala Asp Ala 
665 



Pro Ala Glu Ala 
670 



<210> 90 
<211> 741 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Figure 6 
majority sequence 

<220> 

<221> MOD__RES 
<222> (3) . . (13) 

<223> Variable amino acid or not present 
<220> 

<221> M0D_RES 
<222> (20) . . (28) 

<223> Variable amino acid or not present 
<220> 

<221> MOD_RES 
<222> (30) . . (55) 

<223> Variable amino acid or not present 
<220> 

<221> M0D_RES 
<222> (108) . . (109) 

<223> Variable amino acid or not present 
<220> 

<221> M0D_RES 
<222> (135) . . (135) 

<223> Variable amino acid or not present 
<220> 

<221> MOD_RES 
<222> (153) . . (153) 

<223> Variable amino acid or not present 
<220> 

<221> M0D_RES 
<222> (238) . . (241) 

<223> Variable amino acid or not present 
<220> 

<221> M0D_RES 
<222> (263) . . (263) 

<223> Variable amino acid or not present 
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<220> 

<221> MOD_RES 

<222> (273) . . (275) 

<223> Variable amino 

<220> 

<221> MOD_RES 
<222> (280) . . (281) 
<223> Variable amino 

<220> 

<221> MOD_RES 
<222> (293) . . (294) 
<223> Variable amino 

<220> 

<221> MOD_RES 
<222> (342) . . (342) 
<223> Variable amino 

<220> 

<221> MOD_RES 
<222> (371) . . (371) 
<223> Variable amino 

<220> 

<221> M0D_RES 
<222> (421) . . (422) 
<223> Variable amino 

<220> 

<221> MOD_RES 
<222> (450) . . (452) 
<223> Variable amino 

<220> 

<221> MOD_RES 
<222> (504) . . (504) 
<223> Variable amino 

<220> 

<221> M0D_RES 

<222> (512) . . (512) 

<223> Variable amino 

<220> 

<221> MOD_RES 

<222> (531) . . (533) 

<223> Variable amino 

<220> 

<221> MOD_RES 
<222> (536) . . (540) 
<223> Variable amino 

<220> 

<221> MOD RES 



acid or not present 



acid or not present 



acid or not present 



acid or not present 



acid or not present 



acid or not present 



acid or not' present 



acid or not present 



acid or not present 



acid or not present 



acid or not present 
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<222> (622) . . (622) 

<223> Variable amino acid or not present 
<220> 

<221> MOD_RES 
<222> (648) . . (654) 

<223> Variable amino acid or not present 
<220> 

<221> MOD_RES 
<222> (659) . . (660) 

<223> Variable amino acid or not present 
<220> 

<221> MOD_RES 
<222> (718) . . (736) 

<223> Variable amino acid or not present 
<220> 

<221> MOD_RES 
<222> (739) . . (739) 

<223> Variable amino acid or not present 
<400> 90 

Met Thr Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Glu Gin Leu 
1 5 io 15 

Val Glu Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa 
20 25 30 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
35 40 45 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Glu Ala Val Ala Arg Ala Leu Asp Arg 
50 55 60 



Ala Val Asp Tyr Leu Leu Ser Arg Gin Lys Ala Asp Gly Tyr Trp Trp 
65 7 0 75 " 8 0 



Gly Pro Leu Leu Ser Asn Val Thr Met Glu Ala Glu Tyr Val Leu Leu 
85 90 "* 95 



Cys His lie Leu Gly Arg Val Asp Arg Glu Arg Xaa Xaa Met Glu Lys 
100 105 no 



He Arg Arg Tyr Leu Leu His Glu Gin Arg Glu Asp Gly Thr Trp Ala 
H5 120 125 
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Leu Tyr Pro Gly Gly Pro Xaa Gly Asp Leu Ser Thr Thr Val Glu Ala 
130 135 140 



Tyr Val Ala Leu Lys Tyr Leu Gly Xaa Val Ser Ala Asp Glu Pro His 
145 150 155 160 



Met Val Lys Ala Leu Glu Phe lie Gin Ser Gin Gly Gly lie Glu Ser 
165 170 175 



Ser Arg Val Phe Thr Arg Met Trp Leu Ala Leu Val Gly Glu Tyr Pro 
180 185 190 



Trp Asp Lys Leu Pro Met lie Pro Pro Glu lie Met Leu Leu Pro Lys 
195 200 205 



Asn Val Pro Leu Asn lie Tyr Glu Phe Gly Ser Trp Ala Arg Ala Thr 
210 215 220 



Val Val Pro Leu Ser He Val Met Ala Gin Gin Pro Val Xaa Xaa Xaa 
225 230 235 240 

Xaa Phe Pro Leu Pro Glu Leu Ala Arg Val Pro Glu Leu Tyr Glu Thr 
245 250 ^ 255 

Asp Val Pro Pro Arg Arg Xaa Arg Gly Ala Lys Gly Gly Gly Gly Trp 
260 265 " 270 

Xaa Xaa Xaa He Phe Asp Ala Xaa Xaa Leu Asp Ser Ala Leu His Gly 
275 280 ~ 285 

Tyr Gin Lys Ala Xaa Xaa Ala Val His Pro Phe Arg Arg Ala Gly Glu 
290 295 300 

Ala Arg Ala Leu Thr Trp He Leu Glu Arg Gin Glu Gly Asp Gly Ser 
305 310 315 ^ ^ 320 

Trp Gly Gly He Gin Pro Pro Trp Phe Tyr Ala Leu He Ala Leu Lys 
325 330 335 



Val Leu Gly Met Thr Xaa Gin His Pro Ala Phe He Lys Gly Leu Glu 
340 345 350 



60 



Gly Leu Glu Leu Tyr Gly Val Glu Leu Ser Asp Gly Gly Trp Met Phe 
355 360 ^ 365 



Gin Ala Xaa Ser lie Ser Pro Val Trp Asp Thr Gly Leu Ala Val Leu 
370 375 380 



Ala Leu Arg Ala Ala Gly Leu Pro Ala Asp His Pro Ala Leu Val Lys 
385 390 395 400 

Ala Gly Glu Trp Leu Leu Asp Arg Gin lie Thr Val Pro Gly Asp Trp 
4 05 410 415 

Ala Val Lys Arg Xaa Xaa Pro Asn Leu Lys Pro Gly Gly Trp Ala Phe 
420 425 430 

Glu Phe Asp Asn Val Asn Tyr Pro Asp Val Asp Asp Thr Ala Val Val 
435 440 445 

Val Xaa Xaa Xaa Leu Ala Leu Asn Gly Leu Arg Leu Pro Asp Glu Glu 
450 455 460 

Arg Arg Arg Asp Ala He Thr Lys Gly Phe Arg Trp Leu Leu Gly Met 
465 470 475 480 

Gin Ser Ser Asn Gly Gly Trp Gly Ala Tyr Asp Val Asp Asn Thr Ser 
485 490 495 

Asp Leu Pro Asn His Leu Pro Xaa Phe Cys Asp Phe Gly Glu Val Xaa 
500 505 510 

He Asp Pro Pro Ser Ala Asp Val Thr Ala His Val Leu Glu Cys Leu 
515 520 525 

Gly Ser Xaa Xaa Xaa Phe Gly Xaa Xaa Xaa Xaa Xaa Tyr Asp Glu Ala 
530 535 540 

Trp Lys Val He Arg Arg Ala Val Glu Tyr Leu Lys Arg Glu Gin Glu 
545 550 555 560 

Gin Asp Gly. Ser Trp Phe Gly Arg Trp Gly Val Asn Tyr Leu Tyr Gly 
565 570 575 
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Thr Gly Ala Val Val Ser Ala Leu Lys Ala Val Gly Leu Asp Thr Arg 
580 585 590 



Glu Pro Tyr lie Gin Lys Ala Leu Asp Trp Leu Glu Ser His Gin Asn 
595 600 605 



Ala Asp Gly Gly Trp Gly Glu Asp Cys Arg Ser Tyr Glu Xaa Asp Pro 
610 615 620 



Glu Tyr Ala Gly Gin Gly Ala Ser Thr Ala Ser Gin Thr Ala Trp Ala 
625 630 635 640 



Leu Met Ala Leu lie Ala Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gly Arg 
645 650 655 

Ala Glu Xaa Xaa Ser Glu Ala Ala Glu Arg Gly Val Ala Tyr Leu Val 
660 665 670 

Glu Thr Gin Arg Pro Asp Gly Gly Trp Asp Glu Pro Tyr Tyr Thr Gly 
675 680 685 

Thr Gly Phe Pro Gly Asp Phe Tyr Leu Gly Tyr Thr Met Tyr Arg Gin 
690 695 700 



Val Phe Pro Leu Leu Ala Leu Gly Arg Tyr Lys Gin Ala Xaa Xaa Xaa 
705 710 715 720 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
725 730 735 



Glu Arg Xaa Gly Ser 
740 



<210> 91 
<211> 376 
<212> DNA 

<213> Zygosaccharomyces bailii 
<400> 91 

tgcatggccg ttcttagttg gtggagtgat ttgtctgctt aattgcgata acgaacgaga 60 
ccttaaccta ctaaatagta ggtgctagca tttgctggtt tttccacttc ttagagggac 120 
tatcggtttc aagccgatgg aagtttgagg caataacagg tctgtgatgc ccttagacgt 180 
tctgggccgc acgcgcgcta cactgacgga gccagcgagt ctaaccttgg ccgagaggtc 24 0 
tgggtaatct tgtgaaactc cgtcgtgctg gggatagagc attgtaatta ttgctcttca 300 
acgaggaatt cctagtaagc gcaagtcatc aacttgcgtt gattacgtcc ctgccctttg 360 
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tacacacaag ccgaat 



376 



<210> 92 
<211> 404 
<212> DNA 

<213> Saccharomyces humaticus 



<400> 92 

ctctttcttg 

ctgcttaatt 

tggttatcca 

caggtctgtg 

gagtctaacc 

gagcattgta 

cgttgattac 



attttgtggg 
gcgataacga 
cttcttagag 
atgcccttag 
ttggccgaga 
attattgctc 
gtccctgccc 



tggtggtgca 

acgagacctt 
ggactatcgg 
acgttctggg 
ggtcttggta 
ttcaacgagg 
tttgtacaca 



tggccgttct 
aacctactaa 
tttcaagccg 
ccgcacgcgc 
atcttgtgaa 
aattcctagt 
ccgcccgtcg 



tagttggtgg 
atagtggtgc 
atggaagttt 
gctacactga 
actccgtcgt 
aagcgcaagt 
ctag 



agtgatttgt 60 
tagcatttgc 120 
gaggcaataa 180 
cggagccagc 24 0 
gctggggata 3 00 
catcagcttg 360 
404 



<210> 93 
<211> 408 
<212> DNA 

<213> Candida colliculosa 



<400> 93 

ctctttcttg 

ctgcttaatt 

tggttatcca 

caggtctgtg 

gagtctaacc 

gagcattgta 

cgttgattac 



attttgtggg 
gcgataacga 
cttcttagag 
atgcccttag 
ttggccgaga 
attattgctc 
gtccctgccc 



tggtggtgca 
acgagacctt 
ggactatcgg 
acgttctggg 
ggtctgggta 
ttcaacgagg 
tttgtacaca 



tggccgttct 
aacctactaa 
tttcaagccg 
ccgcacgcgc 
atcttgtgaa 
aattcctagt 
ccgcccgtcg 



tagttggtgg 
atagtggtgc 
a tggaagttt 
gctacactga 
actccgtcgt 
aagcgcaagt 
ctagtacc 



agtgatttgt 60 
tagcatttgc 120 
gaggcaataa 180 
cggagccagc 24 0 
gctggggata 3 00 
catcagcttg 360 
408 



<210> 94 
<211> 303 
<212> DNA 

<213> Vitis vinifera 



<400> 94 

ctctttcttg 

ctggttaatt 

ctccgcagcc 

aacaggtctg 

acgagtctat 

ata 



attctatggg 
ccgttaacga 
agcttcttag 
tgatgccctt 
agccttggcc 



tggtggtgca 
acgagacctc 
agggactatg 
agatgttctg 
gacaggcccg 



tggccgttct 
agcctgctaa 
gccgcttagg 
ggccgcacgc 
ggtaatcttt 



tagttggtgg 
ctagctatgt 
ccaaggaagt 
gcgctacact 
gaaatttcat 



agcgatttgt 60 
gaaggtgagc 12 0 
ttgaggcaat 180 
gatgtattca 240 
cgtgatgggg 3 00 
303 



<210> 95 
<211> 407 
<212> DNA 

<213> Zygosaccharomyces rouxii 
<400> 95 

ctctttcttg attttgtggg tggtggtgca tggccgttct tagttggtgg agtgatttgt 60 
ctgcttaatt gcgataacga acgagacctt aacctactaa atagtggtgc tagcatttgc 120 
tggtttttcc acttcttaga gggactatcg gtttcaagcc gatggaagtt tgaggcaata 180 
acaggtctgt gatgccctta gacgttctgg gccgcacgcg cgctacactg acggagccaa 240 
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cgagtctaac cttggccgag aggtctgggt aatcttgtga aactccgtcg tgctggggat 3 00 
agagcattgt aattattgct cttcaacgag gaattcctag taagcgcaag tcatcagctt 360 
gcgttgatta cgtccctgcc ctttgtacac accgcccgtc gctagta 407 



<210> 96 
<211> 393 
<212> DNA 

<213> Penicillium digitatum 



<400> 96 

gtgctggaat 

tgcgataacg 

cttcttaagg 

tgcccttaga 

cttaaccgag 

aattattgct 

cgtccctgcc 



tcggctttgc 
aacgagacct 
ggactatcgg 
tgttctgggc 
aggtttgggt 
cttcaacgag 
ctttgtacac 



atggccgttc 
cggcccttaa 
ctcaagccga 
cgcacgcgcg 
aatcttgtta 
gaatgcctag 
acaagccgaa 



ttagttggtg 
atagcccggt 
tggaagtgcg 
ctacactgac 
aaccctgtcg 
taggcacgag 
ttc 



gagtgatttg 
ccgcatttgc 
cggcaataac 
agggccagcg 
tgctggggat 
tcatcagctc 



tctgcttaat 60 
gggccgctgg 12 0 
aggtctgtga 180 
agtacatcac 240 
agagcattgc 300 
gtgccgatta 360 
393 



<210> 97 
<211> 400 
<212> DNA 

<213> Byssochlamys fulva 
<400> 97 

tgctggaatt cggctttgca tggccgttct 
gcgataacga acgagacctc ggctcttaaa 
ttcttagggg gactatcggc tcaagccgat 
gcccttagat gttctgggcc gcacgcgcgc 
ttggccgaga ggtctgggta atcttgttaa 
attattgctc ttcaacgagg aatgcctagt 
gtccctgccc tttgtacaca caagccgaat 



tagttggtgg agtgatttgt ctgcttaatt 60 
tagcccggtc cgcgtttgcg ggccgctggc 12 0 
ggaagtgcgc ggcaataaca ggtctgtaat 180 
tacactgaca gggccagcgg gtacatcacc 24 0 
accctgtcgt gctggggata gagcattgca 3 00 
aggcacgagt catcagctcg tgccgattac 360 
tctgcagata 400 



<210> 98 
<211> 416 
<212> DNA 

<213> Penicillium chrysogenum 



<400> 98 

tctttcttga 

tgcttaattg 

gccgctggct 

gtctgtgatg 

tacatcacct 

agcattgcaa 

gccgattacg 



tcttttggat 
cgataacgaa 
tcttaggggg 
cccttagatg 
taaccgagag 
ttattgctct 
tccctgccct 



ggtggtgcat 
cgagacctcg 
actatcggct 
ttctgggccg 
gtttgggtaa 
tcaacgagga 
ttgtacacac 



ggccgttctt 
gcccttaaat 
caagccgatg 
cacgcgcgct 
tcttgttaaa 
atgcctagta 
cgcccgtcgc 



agttggtgga 
agcccggtcc 
gaagtgcgcg 
acactgacag 
ccctgtcgtg 
ggcacgagtc 
tactaccgat 



gtgatttgtc 60 
gcatttgcgg 120 
gcaataacag 180 
ggccagcgag 24 0 
ctggggatag 3 00 
atcagctcgt 360 
tgaatg 416 



<210> 99 
<211> 406 
<212> DNA 

<213> Aspergillus nidulans 
<400> 99 

agctctttct tgatcttttg gatggtggtg catggccgtt cttagttggt ggagtgattt 60 
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gtctgcttaa ttgcgataac gaacgagacc 
cgggccgctg gcttcttagg gggactatcg 
caggtctgtg atgcccttag atgttctggg 
gagtacatca ccttggccga gaggcccggg 
tagagcattg caattattgc tcttcaacga 
cgtgccgatt acgtccctgc cctttgtaca 



tcggccctta aatagcccgg tccgcgtccg 12 0 
gctcaagccg atggaagtgc gcggcaataa 180 
ccgcacgcgc gctacactga cagggccagc 24 0 
taatcttgtt aaaccctgtc gtgctgggga 300 
ggaatgccta gtaggcacga gtcatcagct 360 
caccgcccgt cgctac 4 06 



<210> 100 
<211> 427 
<212> DNA 

<213> Eurotium amstelodami 
<400> 100 

tttcttgatc ttttggatgg tggtgcatgg ccgttcttag ttggtggagt gatttgtctg 60 
cttaattgcg ataacgaacg agacctcggc ccttaaatag cccggtccgc atttgcgggc 120 
cgctggcttc ttagggggac tatcggctca agccgatgga agtgcgcggc aataacaggt 180 
ctgtgatgcc cttagatgtt ctgggccgca cgcgcgctac actgacaggg ccagcgagta 24 0 
catcacctta accgagaggt ctgggtaatc ttgttaaacc ctgtcgtgct ggggatagag 3 00 
cattgcaatt attgctcttc aacgaggaat gcctagtagg cacgagtcat cagctcgtgc 360 
cgattacgtc cctgcccttt gtacacaccg cccgtcgcta ctaccgattg aatggctcgg 420 
tgaggcc " " 427 



<210> 101 
<211> 442 
<212> DNA 

<213> Aspergillus candidus 



<400> 101 

ctctttcttg 

ctgcttaatt 

ggccgctggc 

ggtctgtgat 

gtacatcacc 

gagcattgca 

tgccgattac 

cggtgaggcc 



atcttttgga 
gcgataacga 
ttcttagggg 
gcccttagat 
ttggccgaga 
attattgctc 
gtccctgccc 
tccggactgg 



tggtggtgca 
acgagacctc 
gactatcggc 
gttctgggcc 
ggtctgggta 
ttcaacgagg 
tttgtacaca 
ct 



tggccgttct 
ggcccttaaa 
tcaagccgat 
gcacgcgcgc 
atcttgttaa 
aatgcctagt 
ccgcccgtcg 



tagttggtgg 
tagcccggtc 
ggaagtgcgc 
tacactgaca 
accctgtcgt 
aggcacgagt 
ctactaccga 



agtgatttgt 60 
cgcatttgcg 120 
ggcaataaca 180 
gggccagcga 24 0 
gctggggata 3 00 
catcagctcg 360 
ttgaatggct 420 
442 



<210> 102 
<211> 407 
<212> DNA 

<213> Gallus gallus 
<400> 102 

ctctttctcg attccgtggg tggtggtgca 
ctggttaatt ccgataacga acgagactct 
cggtcggcgt ccaacttctt agagggacaa 
aacaggtctg tgatgccctt agatgtccgg 
gcttgtgtct accctacgcc ggcaggcgcg 
gatcggggat tgcaattatt ccccatgaac 
ctcgcgttga ttaagtccct gccctttgta 



tggccgttct tagttggtgg agcgatttgt 60 
ggcatgctaa ctagttacgc gacccccgag 120 
gtggcgttca gccacccgag attgagcaat 180 
ggctgcacgc gcgctacact gactggctca 24 0 
ggtaacccgt tgaaccccat tcgtgatggg 300 
gaggaattcc cagtaagtgc gggtcataag 360 
cacaccgccc gtcgcta 407 



<210> 103 
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<212> DNA 

<213> Triticum aestivum 
<400> 103 

ctctttcttg attctatggg tggtggtgca tggccgttct tagttggtgg agcgatttgt 60 
ctggttaatt ccgttaacga acgagacctc agcctgctaa ctagctatgc ggagccatcc 120 
ctccgcagct agcttcttag agggactatc gccgtttagg cgacggaagt ttgaggcaat 180 
aacaggtctg tgatgccctt agatgttctg ggccgcacgc gcgctacact gatgtattca 240 
acgagtatat agccttggcc gacaggcccg ggtaatcttg ggaaatttca tcgtgatggg 300 
gatagatcat tgcaattgtt ggtcttcaac gaggaatgcc tagtaagcgc gagtcatcag 360 
ctcgcgttga ctacgtccct gccctttgta cacaccgccc gtcgctc 407 



<210> 104 
<211> 411 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Figure 7 
consensus sequence 

<220> 

<221> modif ied_base 
<222> (96) . . (96) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (106) . . (106) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (115) . . (116) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (118) . . (119) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (131) . . (131) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (158) . . (158) 
<223> a, c, g, or t 

<400> 104 

ctctttcttg attttttggg tggtggtgca tggccgttct tagttggtgg agtgatttgt 60 
ctgcttaatt gcgataacga acgagacctc ggcctnctaa atagcncctg tccgnncnna 120 
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tttgcgggcc 


ngctggcttc 


ttagagggac 


tatcggcntc 


aagccgatgg 


aagtttgcgg 


180 


caataacagg 


tctgtgatgc 


ccttagatgt 


tctgggccgc 


acgcgcgcta 


cactgacggg 


240 


gccagcgagt 


acataacctt 


ggccgagagg 


tctgggtaat 


cttgtgaaac 


cctgtcgtgc 


300 


tggggataga 


gcattgcaat 


tattgctctt 


caacgaggaa 


tgcctagtag 


gcgcgagtca 


360 


tcagctcgtg 


ttgattacgt 


ccctgccctt 


tgtacacacc 


gcccgtcgct 


a 


411 



<210> 105 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 105 

gtggtgctag catttgctg 

<210> 106 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 106 

ccgctggctt cttaggg 

<210> 107 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide primer 

<400> 107 

ggagccagcg agtctaac 

<210> 108 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 



67 



oligonucleotide primer 
<400> 108 

agggccagcg agtacatca 19 



<210> 109 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 



<400> 109 

cggtttcaag ccgatggaag t 

<210> 110 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide probe 

<400> 110 

ctcaagccga tggaagtgcg 



<210> 111 
<211> 1500 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 



<400> 111 

agagtttgat cctggctcag gacgaacgct 
gggtctcttc ggaggccagc ggcggacggg 
gccggaataa cgcccggaaa cgggcgctaa 
ttgcggggga aggcccaatt gggtcgctga 
gcggggtaac ggcccaccaa ggcgacgatg 
actgggactg agacacggcc cagactccta 
tgggcgcaag cctgacggag caacgccgcg 
tctgttgctc ggggagagcg gcatggggga 
gaggaagccc cggctaacta cgtgccagca 
tccggaatca ctgggcgtaa agggtgcgta 
atggctcaac catgggatgg ctttggaaac 
gaattccacg tgtagcggtg aaatgcgtag 
ccttgctgga cagtgactga cgctgaggca 
accctggtag tccacgccgt aaacgatgag 
ccgaaggaaa mccaataagc actccgcctg 
ggaattgacg ggggcccgca caagcagtgg 
gaaccttacc agggcttgac atccctctga 
cagaggagac aggtggtgca tggttgtcgt 



ggcggcgtgc ctaatacatg caagtcgagc 60 
tgaggaacac gtgggtaatc tgcctttcag 120 
agccggatac gcccgcgagg aggcatcttc 180 
gagaggagcc cgcggcgcat tagctagttg 24 0 
cgtagccgac ctgagagggt gaccggccac 3 00 
cgggaggcag cagtagggaa tcttccgcaa 360 
tgagcgaaga aggccttcgg gttgtaaagc 420 
tggaaagccc cgtgcgagac ggtaccgagt 480 
gccgcggtaa aacgtagggg gcgagcgttg 540 
ggcggtcgag caagtctgga gtgaaagtcc 600 
tgcttgactt gagtgctgga gaggcaaggg 660 
agatgtggag gaataccagt ggcgaargcg 72 0 
cgaaagcgtg gggagcaaac aggattagat 780 
tgctaggtgt tggggggaca caccccagtg 84 0 
gggagtacgg tcgcaagact gaaactcaaa 900 
agcatgtggt ttaaatcgaa gcaacgcgaa 960 
caccctcaga gatgaggggt cccttcgggg 102 0 
cagctcgtgt cgtgagatgt tgggttcagt 1080 
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cccgcaacga gcgcaaccct tgacctgtgt taccagcgcg ttgaggcggg gactcacagg 114 0 
tgactgccgg cgtaagtcgg aggaaggcgg ggatgacgtc aaatcatcat gcccctgatg 1200 
tcctgggcta cacacgtgct acaatgggcg gaacaaaggg aggcgaagcc gcgaggcgga 12 6 0 
gcgaaaccca aaaagccgct cgtagttcgg attgcaggct gcaactcgcc tgcatgaagc 1320 
cggaattgct agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg ggccttgtac 1380 
acaccgcccg tcacaccacg agagtcggca acacccgaag tcggtgaggt aacccctgtg 144 0 
gggagccagc cgccgaaggt ggggtcgatg attggggtga agtcgtaaca aggtagccgt 1500 



<210> 112 
<211> 1520 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 



<220> 

<221> modif ied_base 

<222> (236) 

<223> a, t, c or g 

<220> 

<221> modif ied__base 

<222> (462) 

<223> a, t, c or g 



<400> 112 

agagtttgat cctggctcag gacgaacgct 
gggtctcttc ggaggccagc ggcggacggg 
gccggaataa cgcccggaaa cgggcgctaa 
ttgcggggga aggcccaatt gggccgctga 
gcggggtaac ggcccaccaa ggcgacgatg 
actgggactg agacacggcc cagactccta 
tgggcgcaag cctgacggag caacgccgcg 
tctgttgctc ggggagagcg gcatggggga 
gaggaagccc cggctaacta cgtgccagca 
tccggaatca ctgggcgtaa agggtgcgta 
atggctcaac catgggatgg ctttggaaac 
gaattccacg tgtagcggtg aaatgcgtag 
ccttgctgga cagtgactga cgctgaggca 
accctggtag tccacgccgt aaacgatgag 
ccgaaggaaa cccaataagc actccgcctg 
ggaattgacg ggggcccgca caagcagtgg 
gaaccttacc agggcttgac atccctctga 
cagaggagac aggtggtgca tggttgtcgt 
cccgcaacga gcgcaaccct tgacctgtgt 
tgactgccgg cgtaagtcgg aggaaggcgg 
tcctgggcta cacacgtgct acaatgggcg 
gcgaaaccca aaaagccgct cgtagttcgg 
cggaattgct agtaatcgcg gatcagcatg 
acaccgcccg tcacaccacg agagtcggca 
gggagccagc cgccgaaggt ggggtcgatg 
accggaaggt gcggttggat 



ggcggcgtgc ctaatacatg caagtcgagc 60 
tgaggaacac gtgggtaatc tgcctttcag 120 
tgccggatac gcccgcgagg aggcatcttc 180 
gagaggagcc cgcggcgcat tagctngttg 24 0 
cgtagccgac ctgagagggt gaccggccac 3 00 
cgggaggcag cagtagggaa tcttccgcaa 3 60 
tgagcgaaga aggccttcgg gttgtaaagc 420 
tggaaagccc cntgcgagac ggtaccgagt 480 
gccgcggtaa aacgtagggg gcgagcgttg 54 0 
ggcggtcgag caagtctgga gtgaaagtcc 600 
tgcttgactt gagtgctgga gaggcaaggg 660 
agatgtggag gaataccagt ggcgaaggcg 72 0 
cgaaagcgtg gggagcaaac aggattagat 780 
tgctaggtgt tggggggaca caccccagtg 84 0 
gggagtacgg tcgcaagact gaaactcaaa 900 
agcatgtggt ttaattcgaa gcaacgcgaa 960 
caccctcaga gatgaggggt cccttcgggg 1020 
cagctcgtgt cgtgagatgt tgggttcagt 1080 
taccagcgcg ttgaggcggg gactcacagg 1140 
ggatgacgtc aaatcatcat gcccctgatg 1200 
gaacaaaggg aggcgaagcc gcgaggcgga 126 0 
attgcaggct gcaactcgcc tgcatgaagc 132 0 
ccgcggtgaa tacgttcccg ggccttgtac 1380 
acacccgaag tcggtgaggt aacccctgtg 144 0 
attggggtga agtcgtaaca aggtagccgt 1500 

1520 



<210> 113 
<211> 1497 
<212> DNA 

<213> Alicyclobacillus cycloheptanicus 
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<400> 113 

agagtttgat cctggctcag gacgaacgct 
ggacccttcg gggtcagcgg cggacgggtg 
cggaataacg cctggaaacg ggtgctaatg 
ctgggaaagg tgcaaatgca ccgcagatgg 
gggtaacggc tcaccaaggc gacgatgcgt 
gggactgaga cacggcccag actcctacgg 
gcgcaagcct gacggagcaa cgccgcgtga 
gtcactcggg aagagcggca aggggagtgg 
gaagccccgg ctaactacgt gccagcagcc 
ggaatcactg ggcgtaaagc gtgcgtaggc 
gctcaaccct gggaatgcct tggaaactgc 
ttccgcgtgt agcggtggaa tgcgtagata 
tgctggacag tgactgacgc tgaggcacga 
ctggtagtcc acgccgtaaa cgatgagtgc 
gaaggaaacc caataagcac tccgcctggg 
aattgacggg ggcccgcaca agcagtggag 
accttaccag ggcttgacat ccccctgaca 
ggggagacag gtggtgcatg gttgtcgtca 
cgcaacgagc gcaacccttg aactgtgtta 
actgccggcg taagtcggag gaaggcgggg 
ctgggctaca cacgtgctac aatgggcggt 
aaacccctga aagccgttcg tagttcggat 
gaattgctag taatcgcgga tcagcatgcc 
accgcccgtc acaccacgag agtcggcaac 
ggccagccgc cgaaggtggg gttgatgatt 



ggcggcgtgc ctaatacatg caagtcgagc 60 
agtaacacgt gggtaatctg cccaactgac 120 
ccggataggc agcgagcagg catctgctcg 180 
aggagcccgc ggcgcattag ctggttggtg 24 0 
agccgacctg agagggtgga cggccacact 3 00 
gaggcagcag tagggaatct tccgcaatgg 360 
gcgaagaagg ccttcgggtt gtaaagctca 420 
aaagcccctt gagagacggt accgagagag 480 
gcggtaatac gtagggggca agcgttgtcc 54 0 
ggttgcgtgt gtccggggtg aaagtccagg 600 
gtaacttgag tgctggagag gcaaggggaa 660 
tgcggaggaa taccagtggc gaaggcgcct 72 0 
aagcgtgggg agcaaacagg attagatacc 780 
taggtgttgg ggggtaccac cctcagtgcc 84 0 
gagtacggtc gcaagactga aactcaaagg 900 
catgtggttt aattcgaagc aacgcgaaga 960 
gccgcagaga tgcggtttcc cttcggggca 1020 
gctcgtgtcg tgagatgttg ggttaagtcc 1080 
ccagcacgtg aaggtgggga ctcacagttg 114 0 
atgacgtcaa atcatcatgc cctttatgtc 1200 
acaacgggaa gcgagaccgc gaggtggagc 1260 
tgcaggctgc aactcgcctg catgaagccg 132 0 
gcggtgaatc cgttcccggg ccttgtacac 1380 
acccgaagtc ggtggggtaa cccgtcaggg 144 0 
ggggtgaagt cgtaacaagg tagccgt 14 9 7 



<210> 114 
<211> 1517 
<212> DNA 

<213> Alicyclobacillus cycloheptanicus 
<400> 114 

agagtttgat cctggctcag gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 60 
ggacccttcg gggtcagcgg cggacgggtg agtaacacgt gggtaatctg cccaactgac 12 0 
cggaataacg cctggaaacg ggtgctaatg ccggataggc agcgagcagg catctgctcg 18 0 
ctgggaaagg tgcaaatgca ccgcagatgg aggagcccgc ggcgcattag ctggttggtg 24 0 
gggtaacggc tcaccaaggc gacgatgcgt agccgacctg agagggtgga cggccacact 3 00 
gggactgaga cacggcccag actcctacgg gaggcagcag tagggaatct tccgcaatgg 360 
gcgcaagcct gacggagcaa cgccgcgtga gcgaagaagg ccttcgggtt gtaaagctca 420 
gtcactcggg aagagcggca aggggagtgg aaagcccctt gagagacggt accgagagag 480 
gaagccccgg ctaactacgt gccagcagcc gcggtaatac gtagggggca agcgttgtcc 540 
ggaatcactg ggcgtaaagc gtgcgtaggc ggttgcgtgt gtccggggtg aaagtccagg 600 
gctcaaccct gggaatgcct tggaaactgc gtaacttgag tgctggagag gcaaggggaa 660 
ttccgcgtgt agcggtggaa tgcgtagata tgcggaggaa taccagtggc gaaggcgcct 720 
tgctggacag tgactgacgc tgaggcacga aagcgtgggg agcaaacagg attagatacc 780 
ctggtagtcc acgccgtaaa cgatgagtgc taggtgttgg ggggtaccac cctcagtgcc 84 0 
gaaggaaacc caataagcac tccgcctggg gagtacggtc gcaagactga aactcaaagg 900 
aattgacggg ggcccgcaca agcagtggag catgtggttt aattcgaagc aacgcgaaga 960 
accttaccag ggcttgacat ccccctgaca gccgcagaga tgcggtttcc cttcggggca 1020 
ggggagacag gtggtgcatg gttgtcgtca gctcgtgtcg tgagatgttg ggttaagtcc 1080 
cgcaacgagc gcaacccttg aactgtgtta ccagcacgtg aaggtgggga ctcacagttg 1140 
actgccggcg taagtcggag gaaggcgggg atgacgtcaa atcatcatgc cctttatgtc 1200 
ctgggctaca cacgtgctac aatgggcggt acaacgggaa gcgagaccgc gaggtggagc 1260 
aaacccctga aagccgttcg tagttcggat tgcaggctgc aactcgcctg catgaagccg 1320 
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gaattgctag taatcgcgga tcagcatgcc 
accgcccgtc acaccacgag agtcggcaac 
ggccagccgc cgaaggtggg gttgatgatt 
ggaaggtgcg gttggat 



gcggtgaatc cgttcccggg ccttgtacac 1380 
acccgaagtc ggtggggtaa cccgtcaggg 1440 
ggggtgaagt cgtaacaagg tagccgtatc 1500 

1517 



<210> 115 

<211> 770 

<212> DNA 

<213> Alicyclobacillus acidoterrestris 
<220> 

<221> modif ied_base 

<222> (549) . . (549) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (586) . . (586) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (595) . . (595) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (635) . . (635) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (640) . . (640) 
<223> a, c, g # or t 

<220> 

<221> modif ied_base 
<222> (647) . . (647) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (661) . . (661) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (669) . . (669) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (672) . . (672) 
<223> a, c, g, or t 



71 



<220> 

<221> modif ied_base 

<222> (696) . . (696) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (699) . . (699) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (742) . . (742) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (751) . . (751) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (756) . . (756) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (763) . . (763) 

<223> a, c, g, or t 

<220> 

<221> modif ied__base 
<222> (770) . . (770) 
<223> a, c, g, or t 

<400> 115 



gacgaacgct 


ggcggcgtgc 


ctaatacatg 


caagtcgagc 


gagcccttcg 


gggctagcgg 


60 


cggacgggtg 


agtaacacgt 


gggcaatccg 


cctttcagac 


tggaataaca 


ctcggaaacg 


120 


ggtgctaatg 


ccggataata 


cacgggtagg 


catctacttg 


tgttgaaaga 


tgcaactgca 


180 


tcgctgagag 


aggagcccgc 


ggcgcattag 


ctagttggtg 


aggtaacggc 


tcaccaaggc 


240 


gacgatgcgt 


agccgacctg 


agagggtgac 


cggccacact 


gggactgaga 


cacggcccag 


300 


actcctacgg 


gaggcagcag 


ta gggaatct 


tccgcaatgg 


gcgcaagcct 


gacggagcaa 


360 


cgccgcgtga 


gcgaagaagg 


ccttcgggtt 


gtaaagctct 


gttgctcggg 


gagagcgaca 


420 


aggagagtgg 


aaagctcctt 


gtgagacggt 


accgagtgag 


gaagccccgg 


ctaactacgt 


480 


gccagcagcc 


gcggtaatac 


gtagggggca 


agcgttgtcc 


ggaatcactg 


gggcgtaaag 


540 


cgtgcgtang 


cggttgtgta 


agtctgaact 


gaaagtccaa 


ggctcnacct 


tgggnatgct 


600 


ttggaaactg 


catggacttg 


agtgctggag 


aggcnaggcn 


aattccncgt 


gttaccggtg 


660 
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naaatgcgnt anatatgtgg aggaatacca gtggcnaang cgcctttgct ggacagtgga 720 
ctgacgctga aggcacgaaa ancgtgggga ncaacnggat tanatccccn 770 



<210> 116 
<211> 1514 
<212> DNA 

<213> Alicyclobacillus acidoterrestris 
<400> 116 

agagtttgat cctggctcag gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 6 0 
gagcccttcg gggctagcgg cggacgggtg agtaacacgt gggcaatctg cctttcagac 120 
tggaataaca ctcggaaacg ggtgctaatg ccggataata cacgggtagg catctacttg 180 
tgttgaaaga tgcaactgca tcgctgagag aggagcccgc ggcgcattag ctagttggtg 240 
aggtaacggc tcaccaaggc gacgatgcgt agccgacctg agagggtgac cggccacact 3 00 
gggactgaga cacggcccag actcctacgg gaggcagcag tagggaatct tccgcaatgg 360 
gcgcaagcct gacggagcaa cgccgcgtga gcgaagaagg ccttcgggtt gtaaagctct 420 
gttgctcggg gagagcgaca aggagagtgg aaagctcctt gtgagacggt accgagtgag 4 80 
gaagccccgg ctaactacgt gccagcagcc gcggtaatac gtagggggca agcgttgtcc 540 
ggaatcactg ggcgtaaagc gtgcgtaggc ggttgtgtaa gtctgaagtg aaagtccaag 600 
gctcaacctt gggattgctt tggaaactgc atgacttgag tgctggagag gcaaggggaa 660 
ttccacgtgt agcggtgaaa tgcgtagata tgtggaggaa taccagtggc gaaggcgcct 720 
tgctggacag tgactgacgc tgaggcacga aagcgtgggg agcaaacagg attagatacc 780 
ctggtagtcc acgccgtaaa cgatgagtgc taggtgttgg ggggacacac cccagtgccg 84 0 
aaggaaaccc aataagcact ccgcctgggg agtacggtcg caagactgaa actcaaagga 900 
attgacgggg gcccgcacaa gcagtggagc atgtggttta attcgaagca acgcgaagaa 960 
ccttaccagg gcttgacatc cctctgaccg gtgcagagat gtaccttccc ttcggggcag 1020 
aggagacagg tggtgcatgg ttgtcgtcag ctcgtgtcgt gagatgttgg gttaagtccc 1080 
gcaacgagcg caacccttga tctgtgttac cagcacgtag aggtggggac tcacaggtga 114 0 
ctgccggcgt aagtcggagg aaggcgggga tgacgtcaaa tcatcatgcc ctttatgtcc 1200 
tgggctacac acgtgctaca atgggcggta caacgggaag cgaagccgcg aggtggagca 126 0 
aaacctaaaa agccgttcgt agttcggatt gcaggctgca actcgcctgc atgaagccgg 1320 
aattgctagt aatcgcggat cagcatgccg cggtgaatcc gttcccgggc cttgtacaca 1380 
ccgcccgtca caccacgaga gtcggcaaca cccgaagtcg gtgaggtaac cgttatggag 1440 
ccagccgccg aaggtggggt tgatgattgg ggtgaagtcg taacaaggta gccgtatcgg 1500 
aaggtgcggt tgga ^ " 1514 



<210> 117 
<211> 1492 
<212> DNA 

<213> Clostridium elmenteitii 
<400> 117 

agagtttgat cctggctcag gatgaacgct ggcggcgtgc ctaacacatg caagtcgagc 60 
ggagtgcctt tttggacatt ttcggatgga agaagaggtt acttagcggc ggacgggtga 120 
gtaacgcgtg ggcaaccaac cttgatcagg gggacaacat tgggaaacca gtgctaatac 180 
cgcatagctc tatattatgg catcatgaga tagagaaaga tttatcggat caagacgggc 240 
ccgcgtctga ttagctagtt ggtaaggtaa cggcttacca aggccttgat cagtagccga 3 00 
cctgagaggg tgaccggcca cactggaact gagacacggt ccagactcct acgggaggca 360 
gcagtgggga atattgcaca atgggggaaa ccctgatgca gcaacgccgc gtgagcgaag 42 0 
aaggccttcg ggtcgtaaag ctctgtccta tgggaagaag gagtgacggt accataggag 4 80 
gaagccccgg ctaactacgt gccagcagcc gcggtaatac gtagggggca agcgttatcc 54 0 
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ggaatcactg ggcgtaaagg gtgcgtaggc 
gctcaaccgt agtaagcctt tgaaactgct 
tcctagtgta gcggtgaaat gcgtagatat 
actggactgt aactgacgct gaggcacgaa 
ggtagtccac gccgtaaacg atgagtgcta 
caaacgcaat aagcactccg cctggggagt 
gacgggggac ccgcacaagc agcggagcat 
ttacctgagc ttgacatccc tctgaccggt 
gagacaggtg gtgcatggtt gtcgtcagct 
aacgagcgca acccctgtca ttagttgcca 
ccggtgacaa accggaggaa ggtggggatg 
ggctacacac gtgctacaat ggccgataca 
ccccataaag tcggtcccag ttcggattga 
ttgctagtaa tcgcgaatca gcatgtcgcg 
gcccgtcaca ccacggaagt cggaagcacc 
acggtcgaag gtgaagccga taactggggt 



ggctaagtaa gtcaggggtg aaaggctacg 600 
tagcttgagt gcaggagagg taagtggaat 660 
taggaggaac accagtggcg aaggcgactt 720 
agcgtgggag cgaacaggat tagataccct 780 
ggtgttgggg gtcaaacctc agtgccggag 84 0 
acgctcgcaa gagtgaaact caaaggaatt 900 
gtggtttaat tcgaagcaac gcgaagaacc 960 
gagtaaagtc acctttcctt cgggacagag 1020 
cgtgtcgtga gatgttgggt taagtcccgc 108 0 
gcatttcgga tgggcactct aatgagactg 114 0 
acgtcaaatc atcatgcccc ttatgttcag 1200 
aa 999cagcg aaggagcaat ccggagcgaa 126 0 
gggctgcaac tcgcccccat gaagttggag 132 0 
gtgaatgcgt tcccgggtct tgtacacacc 13 8 0 
cgaagcccgt taccgaacct tcgggacgga 144 0 
gaagtcgtaa caaggtatcc gt 1492 



<210> 118 
<211> 1548 
<212> DNA 

<213> Geobacillus subterraneus 
<400> 118 

gagtttgatc ctggctcagg acgaacgctg 
gaccgaatga gagcttgctc ttatttggtc 
acctgcccgc aagaccggga taactccggg 
gaccgcatgg tcttcggttg aaaggcggcc 
cgcattagct agttggtgag gtaacggctc 
a 9ggtgaccg gccacactgg gactgagaca 
gggaatcttc cgcaatggac gaaagtctga 
ttcgggtcgt aaagctctgt tgtgagggac 
gtgacggtac ctcacgagaa agccccggct 
a 9ggggcgag cgttgtccgg aattattggg 
ctgatgtgaa agcccacggc tcaaccgtgg 
caggagagga gagcggaatt ccacgtgtag 
ccagtggcga aggcggctct ctggcctgta 
caaacaggat tagataccct ggtagtccac 
gggtcacacc ctttagtgct gcagctaacg 
gcaaggctga aactcaaagg aattgacggg 
aattcgaagc aacgcgaaga accttaccag 
tgggcgttcc cccttcgggg ggacagggtg 
gtcgtgagat gttgggttaa gtcccgcaac 
ttcagttggg cactctagag ggactgccgg 
caaatcatca tgccccttat gacctgggct 
gctgcgaacc cgcgaggggg agcgaatccc 
tgcaactcgc ctgcatgaag ccggaatcgc 
atacgttccc gggccttgta cacaccgccc 
gtcggtgagg taacccttac gggagccagc 
agtcgtaaca aggtagccgt accggaaggt 



gcggcgtgcc taatacatgc aagtcgagcg 60 
agcggcggac gggtgagtaa cacgtgggca 12 0 
aaaccggagc taataccgga taacaccgaa 180 
tttggctgtc acttgcggat gggcccgcgg 24 0 
accaaggcga cgatgcgtag ccggcctgag 3 00 
cggcccagac tcctacggga ggcagcagta 36 0 
cggagcgacg ccgcgtgagc gaagaaggcc 42 0 
gaaggagcgc cgtttgaaca aggcggcgcg 480 
aattacgtgc cagcagccgc ggtaatacgt 54 0 
cgtaaagcgc gcgcaggcgg ttccttaagt 600 
agggtcattg gaaactgggg gacttgagtg 660 
cggtgaaatg cgtagagatg tggaggaaca 720 
actgacgctg aggcgcgaaa gcgtggggag 780 
gccgtaaacg atgagtgcta agtgttagag 84 0 
cgataagcac tccgcctggg gagtacggcc 900 
ggcccgcaca agcggtggag catgtggttt 96 0 
gtcttgacat cccctgacaa cccaagagat 1020 
acaggtggtg catggttgtc gtcagctcgt 1080 
gagcgcaacc cttgcctcta gttgccagca 114 0 
cgaaaagtcg gaggaaggtg gggatgacgt 1200 
acacacgtgc tacaatgggc ggtacaaagg 126 0 
aaaaagccgc tctcagttcg gattgcaggc 1320 
tagtaatcgc ggatcagcat gccgcggtga 13 8 0 
gtcacaccac gagagcttgc aacacccgaa 144 0 
cgccgaaggt ggggcaagtg attggggtga 15 0 0 
gcggctggat cacctcct 154 8 



<210> 119 
<211> 1496 
<212> DNA 

<213> Sulfobacillus disulf idooxidans 
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<400> 119 

agagtttgat cctggctcag gacgaacgct 
ggactcctac gggagtgagc ggcggacggg 
actggaataa cgcctggaaa cgggtgctaa 
gtgtgggaaa gatgctacgg catcgccagt 
cggggtaacg gaccaccaag gcgacgatgc 
ctgggactga gacacggccc agactcctac 
gggcgcaagc ctgacggagc aacgccgcgt 
tagtcactcg ggaagagcgg gtgggagagg 
ggaagccccg gcaaactacg tgccagcagc 
cggaatcact gggcgtaaag ggtgcgtagg 
ggctcaaccc tgagaatgcc ttggaaactg 
attccacgtg tagcggtgaa atgcgtagag 
ttgctggaca gtgactgacg ctgaggcacg 
cctggtagtc cacgccgtaa acgatgagtg 
cgaaggaaac ccaataagca ctccgcctgg 
gaattgacgg gggcccgcac aagcagtgga 
aaccttacca gggcttgaca tcccccagac 
tggggagaca ggtggtgcat ggttgtcgtc 
ccgcaacgag cgcaaccctt gatcggtgtt 
gactgccgtc gtaagacgga ggaaggcggg 
cctgggcgac acacgtgcta caatgggcgg 
ccaacccctg aaaaccgctc gtagttcgga 
ggaattgcta gtaatcgcgg atcagcatgc 
caccgcccgt cacaccacga gagtcgacaa 
gggccagccg ccgaaggtgg ggccgatgat 



ggcggcgtgc ctaatacatg caagtcgagc 60 
tgaggaacac gtgggcaatc tgcccattgg 12 0 
ggccagatag acacagaaga ggcctctctt 180 
ggaggagccc gcggcgcatt agctggttgg 24 0 
gtagccgacc tgagagggtg aacggccaca 3 00 
gggaggcagc agtagggaat cttccgcaat 360 
aagcgaagaa ggccttcggg ttgtaaagct 420 
gaatgctccc accgagacgg taccgggaga 4 80 
cgcggtaata cgtagggggc aagcgttgtc 540 
cggtgttgtg ggtctgaggt gaaaggtcgg 600 
caagacttga gtgctggaga ggcaagggga 66 0 
atgtggagga ataccagtgg cgaaggcgcc 72 0 
aaagcgtggg gagcaaacag gattagatac 780 
ctaggtgttg gggggtacca ccctcagtgc 84 0 
ggagtacggt cgcaagactg aaactcaaag 900 
gcatgtggtt taattcgaag caacgcgaag 960 
gggtgtagag atacaccgtc ccttcggggc 1020 
agctcgtgtc gtgagatgtt gggttaagtc 1080 
accagcgcgt aaaggcgggg actcaccggt 114 0 
gatgacgtca aatcatcatg ccccttatgt 1200 
cacaacggga cgcgagagag caatctggag 126 0 
ttgcaggctg caactcgcct gcatgaagcc 1320 
cgcggtgaat ccgttcccgg gccttgtaca 1380 
cacccgaagt cggtggggta acccgtaagg 144 0 
tggggtgaag tcgtaacaag gtagcc 14 96 



<210> 120 
<211> 1428 
<212> DNA 

<213> Bacillus thermoleovorans 
<220> 

<221> modif ied_base 
<222> (901) . . (902) 
<223> a, t, c or g 

<400> 120 

gagagcttga tcctggctca ggacgaacgc 
ccaaatcgga gcttgctctg atttggtcag 
ctgcccgcaa gaccgggata actccgggaa 
ccgcatggtc tttggttgaa aggcggcttt 
attagctagt tggtgaggta acggctcacc 
gtgaccggcc acactgggac tgagacacgg 
aatcttccgc aatgggcgaa agcctgacgg 
9ggtcgtaaa gctctgttgt gagggacgaa 
acggtacctc acgaggaagc cccggctaac 
999 c gagcgt tgtccggaat tattgggcgt 
atgtgaaagc ccacggctca accgtggagg 
gagaggagag cggaattcca cgtgtagcgg 
gtggcgaagg cggctctctg gcctgcaact 
caggattaga taccctggta gtccacgccg 
cacacccttt agtgctgcag taacgcgata 
nntgaaactc aaaggaattg acgggggccc 
gaagcaacgc gaagaacctt accaggtctt 
gttccttcgg gggacagggt gacaggtggt 



tggcggcgtg cctaatacat gcaagtcgga 60 
cggcggacgg gtgagtaaca cgtgggcaac 12 0 
accggagcta ataccggata acaccgaaga 180 
ggctgtcact tgcggatggg cccgcggcgc 24 0 
aaggcgacga tgcgtagccg gcctgagagg 3 00 
cccagactcc tacgggaggc agcagtaggg 360 
agcgacgccg cgtgagcgaa gaaggccttc 420 
ggagcgccgt tcgaagaggg cggcgcggtg 480 
tacgtgccag cagccgcggt aatacgtagg 54 0 
aaagcgcgcg caggcggttc cttaagtctg 600 
gtcattggaa actgggggac ttgagtgcag 660 
tgaaatgcgt agagatgtgg aggaacacca 72 0 
gacgctgagg cgcgaaagct ggggagcaaa 780 
taaacgatga gtgctaagtg ttagaggggt 84 0 
agcactccgc ctggggagta cggccgcaag 900 
gcacaagcgg tggagcatgt ggtttaattc 960 
gacatcccct gacaacccaa gagattgggc 102 0 
gcatggttgt cgtcagctcg tgtcgtgaga 108 0 
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tgttgggtta agtcccgcaa cgcgcgcaac cctcgcctct agttgccagc acgaaggtgg 114 0 
gcactctaga gggactgccg gtgacaagtc ggaggaaggt ggggatgacg tcaaatcatc 1200 
atgcccctta tgacctgggc tacacacgtg ctacaatggg cggtacaaag ggctgcgaac 1260 
ccgcgagggg gagcgaatcc caaaaagccg ctctcagttc ggattgcagg ctgcaactcg 1320 
cctgcatgaa gccggaatcg ctagtaatcg cggatcagca tgccgcggtg aatacgttcc 1380 
cgggccttgt acacaccgcc cgtcacacca cgagagctcg caacaccc 1428 



<210> 121 
<211> 1528 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Figure 8 
consensus sequence 

<220> 

<221> modif ied__base 
<222> (66) . . (66) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (73) . . (73) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (115) . . (117) ^ 
<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (132) . . (132) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (135) . . (135) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (160) . . (162) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (164) . . (164) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (169) . . (169) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (178) . . (178) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (183) . . (183) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (186) . . (186) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (198) . . (198) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (201) . . (201) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (210) . . (211) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (243) . . (243) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (443) . . (443) 

<223> a, c, g # t or not present 

<220> 

<221> modif ied_base 

<222> (446) . . (446) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (448) . . (448) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (458) . . (458) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



<222> (461) . . (461) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (464) . . (464) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (479) . . (479) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (578) . . (578) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (588) - . (589) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (601) . . (601) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (611) . . (611) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (617) . . (618) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (621) . . (621) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (633) . . (633) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (680) . . (680) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (691) . . (691) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (835) . . (835) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (986) . . (986) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (993) . . (993) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (996) . . (997) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1007) . . (1009) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1024) . . (1024) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1104) . . (1104) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1122) . . (1123) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1237) . . (1237) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1242) . . (1242) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1248) . . (1248) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (1257) . . (1257) 

<223> a # c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1263) . . (1263) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1266) . . (1266) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1271) . . (1271) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1279) . . (1279) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1362) . . (1362) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1427) . . (1427) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1436) . . (1436) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1438) . . (1440) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1444) . . (1444) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1465) . . (1466) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



80 



<222> (1501) . . (1528) 

<223> a, c, g, t or not present 

<400> 121 

agagtttgat cctggctcag gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 60 

ggaccncttc ggnggtcagc ggcggacggg tgagtaacac gtgggcaatc tgccnnncag 12 0 

accggaataa cnccnggaaa cgggtgctaa tgccggatan nncncgagna ggcatctnct 180 

tgnggngaaa ggtgcaantg natcgctgan ngaggagccc gcggcgcatt agctagttgg 24 0 

tgnggtaacg gctcaccaag gcgacgatgc gtagccgacc tgagagggtg accggccaca 3 00 

ctgggactga gacacggccc agactcctac gggaggcagc agtagggaat cttccgcaat 360 

gggcgcaagc ctgacggagc aacgccgcgt gagcgaagaa ggccttcggg ttgtaaagct 42 0 

ctgttgctcg ggaagagcgg canggngngt ggaaagcncc ntgngagacg gtaccgagng 480 

aggaagcccc ggctaactac gtgccagcag ccgcggtaat acgtaggggg caagcgttgt 54 0 

ccggaatcac tgggcgtaaa gcgtgcgtag gcggttgngt aagtctgnng tgaaagtcca 600 

nggctcaacc ntggganngc nttggaaact gcntgacttg agtgctggag aggcaagggg 660 

aattccacgt gtagcggtgn aatgcgtaga natgtggagg aataccagtg gcgaaggcgc 72 0 

cttgctggac agtgactgac gctgaggcac gaaagcgtgg ggagcaaaca ggattagata 78 0 

ccctggtagt ccacgccgta aacgatgagt gctaggtgtt ggggggtcac acccncagtg 84 0 

ccgaaggaaa cccaataagc actccgcctg gggagtacgg tcgcaagact gaaactcaaa 900 

ggaattgacg ggggcccgca caagcagtgg agcatgtggt ttaattcgaa gcaacgcgaa 960 

gaaccttacc agggcttgac atcccnctga canccnnaga gatgcgnnnt cccttcgggg 1020 

cagnggagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttaagt 1080 

cccgcaacga gcgcaaccct tganctgtgt taccagcacg tnnaggtggg gactcacagg 1140 

tgactgccgg cgtaagtcgg aggaaggcgg ggatgacgtc aaatcatcat gccccttatg 1200 

tcctgggcta cacacgtgct acaatgggcg gtacaanggg angcgaancc gcgaggngga 1260 

gcnaanccca naaagccgnt cgtagttcgg attgcaggct gcaactcgcc tgcatgaagc 1320 

cggaattgct agtaatcgcg gatcagcatg ccgcggtgaa tncgttcccg ggccttgtac 1380 

acaccgcccg tcacaccacg agagtcggca acacccgaag tcggtgnggt aacccntnnn 144 0 

gggngccagc cgccgaaggt ggggnngatg attggggtga agtcgtaaca aggtagccgt 1500 

nnnnnnnnnn nnnnnnnnnn nnnnnnnn iq9ft 



I 



<210> 122 
<211> 1576 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Figure 8 
consensus sequence 

<220> 

<221> modi f ied_base 
<222> (1) . . (21) 

<223> a,, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (24) . . (24) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (46) . . (46) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 
<222> (59) . . (74) 

<223> a, c, g, t or not present 
<220> 

<221> modif ied_base 

<222> (76) . . (105) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (123) . . (123) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (127) . . (127) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (134) . . (134) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (137) . . (137) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



82 



<222> (139) . . (140) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (142) . . (151) 

<223> a, c # g, t or not present 

<220> 

<221> modif ied_base 

<222> (154) . . (154) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (156) . . (156) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (160) . . (163) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (170) . . (171) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (173) . . (173) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (179) . . (180) 

<223> a # c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (183) . . (184) 

<223> a, c, g # t or not present 

<220> 

<221> modif ied_base 

<222> (188) . . (200) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (203) . . (203) 

<223> a, c, g, t or not present 



<220> 

<221> modified base 



<222> (205) . . (215) 

<223> a, c, g, t or not present 

<220> 

<221> modi f ied_base 

<222> (217) . . (217) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (221) . . (229) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (231) . . (235) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (237) . . (243) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (246) . . (246) 

<223> a, c, g # t or not present 

<220> 

<221> modif ied_base 

<222> (248) . . (248) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (256) . . (256) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (258) . . (259) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (267) . . (267) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (273) . . (275) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (284) . . (286) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (295) . . (297) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (301) . . (302) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (310) . . (310) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (323) . . (324) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (337) . . (337) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (350) . . (350) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (376) . . (376) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (383) . . (383) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (386) . . (386) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (388) . . (388) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (395) . . (396) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied__base 

<222> (398) . . (398) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (401) . . (402) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (407) . . (407) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (409) . . (409) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (413) . . (413) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (423) . . (423) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (444) . . (444) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (453) . . (454) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (457) . . (461) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (465) . . (468) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (471) . . (499) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



<220> 

<221> modif ied_base 

<222> (509) . . (512) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (516) . . (516) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (527) . . (527) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (530) . . (530) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (553) . . (553) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (565) . . (565) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (572) . . (572) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (581) . . (581) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (583) . . (583.) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (588) . . (588) 

<223> a # c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (596) . . (596) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



<222> (598) . . (598) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (602) . . (602) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (604) . . (604) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (609) . . (616) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (620) . . (620) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (622) . . (624) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (631) . . (635) 

<223> a, c, g # t or not present 

<220> 

<221> modif ied_base 

<222> (641) . . (641) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (645) . . (645) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (647) . . (653) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (655) . . (655) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (658) . . (658) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (666) . . (671) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (681) . . (681) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (689) . . (690) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (693) . - (695) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (702) . . (703) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (708) . . (708) 

<223> a, c, g # t or not present 

<220> 

<221> modif ied_base 

<222> (710) . . (710) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (716) . . (716) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (719) . . (719) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (724) . . (725) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (727) . . (727) 

<223> a, c, g, t or not present 



<220> 

<221> modif ied_base 

<222> (729) . . (729) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (732) . . (733) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (741) . . (741) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (751) . . (751) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (754) . . (754) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (758) . . (758) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (761) . . (763) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (768) . . (768) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (770) . . (770) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (772) . . (780) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (785) . . (880) 

<223> a, c, g, t or not present 

<220> 

<221> modified base 



<222> (883) . . (883) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (885) . . (885) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (888) . . (996) 

<223> a # c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (998) . . (998) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1003) . . (1003) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1005) . . (1005) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1007) . . (1174) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1178) . . (1178) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1180) . . (1281) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1285) . . (1286) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1289) . . (1339) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied__base 

<222> (1342) . . (1412) 

<223> a, c, g, t or not present 
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<220> 

<221> modif ied_base 

<222> (1414) . . (1414) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (1418) . . (1576) 

<223> a, c, g, t or not present 

<400> 122 

nnnnnnnnnn nnnnnnnnnn ngangaacgc tggcggcgtg cc taanacat gcaagtcgnn 60 

nnnnnnnnnn nnnngnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnagcgg cggacgggtg 120 

agnaacncgt gggnaancnn cnnnnnnnnn nggnanaacn nnnggaaacn ngngctaann 180 

ccnnatannn nnnnnnnnnn gcntnnnnnn nnnnngnaag nnnnnnnnng nnnnncnnnn 24 0 

nnngangngc ccgcgncnna ttagctngtt ggnnnggtaa cggnnnacca aggcnnngat 3 00 

nngtagccgn cctgagaggg tgnncggcca cactggnact gagacacggn ccagactcct 360 

acgggaggca gcagtnggga atnttncnca atggnngnaa nnctgangna gcnacgccgc 42 0 

gtnagcgaag aaggccttcg ggtngtaaag ctnngtnnnn ngggnnnnag nnnnnnnnnn 4 80 

nnnnnnnnnn nnnnnnnnng acggtaccnn nngagnaagc cccggcnaan tacgtgccag 54 0 

cagccgcggt aanacgtagg gggcnagcgt tntccggaat nantgggncg taaagngngc 6 00 

gnangcggnn nnnnnngtcn gnnntgaaag nnnnnggctc naccntnnnn nnncnttnga 660 

aactgnnnnn ncttgagtgc nggagaggnn agnnnaattc cnngtgtnan cggtgnaant 72 0 

gcgnnanana tnnggaggaa naccagtggc naangcgnct nnnctggncn gnnnnnnnnn 78 0 

ctgannnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 84 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn gcngnagnnn nnnnnnnnnn 900 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 96 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnncncg aanancnnnn nnnnnnnnnn 102 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 108 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 114 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnngggnan nnnnnnnnnn nnnnnnnnnn 12 00 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 126 0 

nnnnnnnnnn nnnnnnnnnn ncaannggnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 13 2 0 

nnnnnnnnnn nnnnnnnnnt tnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 13 8 0 
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nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nntncccnnn nnnnnnnnnn nnnnnnnnnn 144 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 15 00 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 156 0 

nnnnnnnnnn nnnnnn 1576 



<210> 123 
<211> 1526 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Figure 8 
majority sequence 

<220> 

<221> modif ied_base 

<222> (1499) . . (1526) 

<223> a, t, c, g or not present 

<400> 123 

agagtttgat cctggctcag gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 6 0 
ggacccggcg gaggtcagcg gcttacgggt gagtaacacg tgggcaatct gcctttcaga 120 
ccggaataac gcccggaaac gggtgctaat gccggataac ccgcgaggag gcatcttctt 180 
gcggggaaag gtgcaattgc atcgctgagg gaggagcccg cggcgcatta gctagttggt 24 0 
ggggtaacgg ctcaccaagg cgacgatgcg tagccgacct gagagggtga ccggccacac 3 00 
tgggactgag acacggccca gactcctacg ggaggcagca gtagggaatc ttccgcaatg 360 
ggcgcaagcc tgacggagca acgccgcgtg agcgaagaag gccttcgggt tgtaaagctc 420 
tgttgctcgg gaagagcggc aaggggagtg gaaagcccct tgcgagacgg taccgagtga 4 80 
ggaagccccg gctaactacg tgccagcagc cgcggtaata cgtagggggc aagcgttgtc 54 0 
cggaatcact gggcgtaaag cgtgcgtagg cggttgcgta agtctggggt gaaagtccag 600 
ggctcaaccg tgggaatgct ttggaaactg cgtgacttga gtgctggaga ggcaagggga 660 
attccacgtg tagcggtgaa atgcgtagat atgtggagga ataccagtgg cgaaggcgcc 72 0 
ttgctggaca gtgactgacg ctgaggcacg aaagcgtggg gagcaaacag gattagatac 780 
cctggtagtc cacgccgtaa acgatgagtg ctaggtgttg gggggtcaca ccctcagtgc 840 
cgaaggaaac ccaataagca ctccgcctgg ggagtacggt cgcaagactg aaactcaaag 900 
gaattgacgg ggcccgcaca agcagtggag catgtggttt aattcgaagc aacgcgaaga 96 0 
accttaccag ggcttgacat ccctctgaca gccgcagaga tgcggtttcc cttcggggca 1020 
ggggagacag gtggtgcatg gttgtcgtca gctcgtgtcg tgagatgttg ggttaagtcc 1080 
cgcaacgagc gcaacccttg acctgtgtta ccagcacgtt aaggtgggga ctcacaggtg 1140 
actgccggcg taagtcggag gaaggcgggg atgacgtcaa atcatcatgc cccttatgtc 12 00 
ctgggctaca cacgtgctac aatgggcggt acaacgggaa gcgaagccgc gaggtggagc 1260 
gaaccccaaa aagccgctcg tagttcggat tgcaggctgc aactcgcctg catgaagccg 132 0 
gaattgctag taatcgcgga tcagcatgcc gcggtgaatc cgttcccggg ccttgtacac 1380 
accgcccgtc acaccacgag agtcggcaac acccgaagtc ggtgaggtaa cccgtgtagg 144 0 
gagccagccg ccgaaggtgg ggtcgatgat tggggtgaag tcgtaacaag gtagccgtnn 1500 
nnnnnnnnnn nnnnnnnnnn nnnnnn 15 2 6 



<210> 124 
<211> 134 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 
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<400> 124 

cgtagttcgg attgcaggct gcaactcgcc 
gatcagcatg ccgcggtgaa tacgttcccg 
agagtcggca acac 



tgcatgaagc cggaattgct agtaatcgcg 60 
ggccttgtac acaccgcccg tcacaccacg 120 

134 



<210> 125 
<211> 134 
<212> DNA 

<213> Alicyclobacillus acidocaldarius 
<400> 125 

cgtagttcgg attgcaggct gcaactcgcc tgcatgaagc cggaattgct agtaatcgcg 60 
gatcagcatg ccgcggtgaa tacgttcccg ggccttgtac acaccgcccg tcacaccacg 12 0 
agagtcggca acac 134 



<210> 126 
<211> 134 
<212> DNA 

<213> Alicyclobacillus cycloheptanicus 
<400> 126 

cgtagttcgg attgcaggct gcaactcgcc tgcatgaagc cggaattgct agtaatcgcg 60 
gatcagcatg ccgcggtgaa tccgttcccg ggccttgtac acaccgcccg tcacaccacg 120 
agagtcggca acac 134 



<210> 127 
<211> 134 
<212> DNA 

<213> Alicyclobacillus cycloheptanicus 
<400> 127 

cgtagttcgg attgcaggct gcaactcgcc tgcatgaagc cggaattgct agtaatcgcg 6 0 
gatcagcatg ccgcggtgaa tccgttcccg ggccttgtac acaccgcccg tcacaccacg 120 
agagtcggca acac ~ 134 



<210> 128 
<211> 134 
<212> DNA 

<213> Alicyclobacillus acidoterrestris 
<400> 128 

cgtagttcgg attgcaggct gcaactcgcc tgcatgaagc cggaattgct agtaatcgcg 60 
gatcagcatg ccgcggtgaa tccgttcccg ggccttgtac acaccgcccg tcacaccacg 120 
agagtcggca acac " 



<210> 129 
<211> 134 
<212> DNA 

<213> Alicyclobacillus acidoterrestris 
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<400> 129 

cgtagttcgg attgcaggct gcaactcgcc 
gatcagcatg ccgcggtgaa tccgttcccg 
agagtcggca acac 



tgcatgaagc cggaattgct agtaatcgcg 60 
ggccttgtac acaccgcccg tcacaccacg 120 

134 



<210> 130 

<211> 134 

<212> DNA 

<213> Clostridium elmenteitii 



<400> 130 

cccagttcgg attgagggct gcaactcgcc cccatgaagt tggagttgct agtaatcgcg 60 
aatcagcatg tcgcggtgaa tgcgttcccg ggtcttgtac acaccgcccg tcacaccacg 120 
gaagtcggaa gcac 134 



<210> 131 
<211> 134 
<212> DNA 

<213> Geobacillus subterraneus 
<400> 131 

ctcagttcgg attgcaggct gcaactcgcc tgcatgaagc cggaatcgct agtaatcgcg 60 
gatcagcatg ccgcggtgaa tacgttcccg ggccttgtac acaccgcccg tcacaccacg 120 
agagcttgca acac ~ 134 



<210> 132 
<211> 134 
<212> DNA 

<213> Sulfobacillus disulf idooxidans 
<400> 132 

ctcagttcgg attgcaggct gcaactcgcc tgcatgaagc cggaatcgct agtaatcgcg 60 
gatcagcatg ccgcggtgaa tccgttcccg ggccttgtac acaccgcccg tcacaccacg 12 0 
agagtcgaca acac 134 



<210> 133 
<211> 134 
<212> DNA 

<213> Bacillus thermoleovorans 
<400> 133 

ctcagttcgg attgcaggct gcaactcgcc tgcatgaagc cggaatcgct agtaatcgcg 60 
gatcagcatg ccgcggtgaa tacgttcccg ggccttgtac acaccgcccg tcacaccacg 120 
agagctcgca acac ~ 134 



<210> 134 

<211> 1500 

<212> DNA 

<213> Alicyclobacillus acidocaldarius 
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<400> 134 

agagtttgat cctggctcag gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 6 0 
gggtctcttc ggaggccagc ggcggacggg tgaggaacac gtgggtaatc tgcctttcag 120 
gccggaataa cgcccggaaa cgggcgctaa agccggatac gcccgcgagg aggcatcttc 180 
ttgcggggga aggcccaatt gggtcgctga gagaggagcc cgcggcgcat tagctagttg 240 
gcggggtaac ggcccaccaa ggcgacgatg cgtagccgac ctgagagggt gaccggccac 300 
actgggactg agacacggcc cagactccta cgggaggcag cagtagggaa tcttccgcaa 360 
tgggcgcaag cctgacggag caacgccgcg tgagcgaaga aggccttcgg gttgtaaagc 420 
tctgttgctc ggggagagcg gcatggggga tggaaagccc cgtgcgagac ggtaccgagt 480 
gaggaagccc cggctaacta cgtgccagca gccgcggtaa aacgtagggg gcgagcgttg 54 0 
tccggaatca ctgggcgtaa agggtgcgta ggcggtcgag caagtctgga gtgaaagtcc 600 
atggctcaac catgggatgg ctttggaaac tgcttgactt gagtgctgga gaggcaaggg 660 
gaattccacg tgtagcggtg aaatgcgtag agatgtggag gaataccagt ggcgaargcg 720 
ccttgctgga cagtgactga cgctgaggca cgaaagcgtg gggagcaaac aggattagat 780 
accctggtag tccacgccgt aaacgatgag tgctaggtgt tggggggaca caccccagtg 840 
ccgaaggaaa mccaataagc actccgcctg gggagtacgg tcgcaagact gaaactcaaa 900 
ggaattgacg ggggcccgca caagcagtgg agcatgtggt ttaaatcgaa gcaacgcgaa 960 
gaaccttacc agggcttgac atccctctga caccctcaga gatgaggggt cccttcgggg 1020 
cagaggagac aggtggtgca tggttgtcgt cagctcgtgt cgtgagatgt tgggttcagt 1080 
cccgcaacga gcgcaaccct tgacctgtgt taccagcgcg ttgaggcggg gactcacagg 1140 
tgactgccgg cgtaagtcgg aggaaggcgg ggatgacgtc aaatcatcat gcccctgatg 1200 
tcctgggcta cacacgtgct acaatgggcg gaacaaaggg aggcgaagcc gcgaggcgga 1260 
gcgaaaccca aaaagccgct cgtagttcgg attgcaggct gcaactcgcc tgcatgaagc 1320 
cggaattgct agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg ggccttgtac 1380 
acaccgcccg tcacaccacg agagtcggca acacccgaag tcggtgaggt aacccctgtg 144 0 
gggagccagc cgccgaaggt ggggtcgatg attggggtga agtcgtaaca aggtagccgt 1500 



<210> 135 

<211> 1519 

<212> DNA 

<213> Alicyclobacillus acidoterrestris 
<220> 

<221> modif ied_base 

<222> (549) . . (549) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (586) . . (586) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (595) . . (595) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (635) . . (635) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (640) . . (640) 
<223> a, c, g, or t 



<220> 

<221> modif ied_base 
<222> (647) . . (647) 
<223> a, c, g, or t 



<220> 

<221> modif ied_base 
<222> (661) . . (661) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (669) . . (669) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (672) . . (672) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (696) . . (696) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (699) . . (699) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (742) . . (742) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (751) . . (751) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (756) . . (756) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (763) . . (763) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (770) . . (770) 
<223> a, o, g, or t 
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<220> 

<221> modif ied_base 
<222> (773) . . (773) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (777) . . (777) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (804) . . (804) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (824) . . (824) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (826) . . (826) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (860) . . (860) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (866) . . (866) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (904) . . (904) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (915) . . (915) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (957) . . (957) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (998) . . (998) 
<223> a, c, g, or t 

<400> 135 

gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc gagcccttcg gggctagcgg 
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cggacgggtg 


agtaacacgt 


gggcaatccg 


cctttcagac 


tggaataaca 


ctcggaaacg 


120 


ggtgctaatg 


ccggataata 


cacgggtagg 


catctacttg 


tgttgaaaga 


tgcaactgca 


180 


tcgctgagag 


aggagcccgc 


ggcgcattag 


ctagttggtg 


aggtaacggc 


tcaccaaggc 


240 


gacgatgcgt 


agccgacctg 


agagggtgac 


cggccacact 


gggactgaga 


cacggcccag 


300 


actcctacgg 


gaggcagcag 


tagggaatct 


tccgcaatgg 


gcgcaagcct 


gacggagcaa 


360 


cgccgcgtga 


gcgaagaagg 


ccttcgggtt 


gtaaagctct 


gttgctcggg 


gagagcgaca 


420 


aggagagtgg 


aaagctcctt 


gtgagacggt 


accgagtgag 


gaagccccgg 


ctaactacgt 


480 


gccagcagcc 


gcggtaatac 


gtagggggca 


agcgttgtcc 


ggaatcactg 


gggcgtaaag 


540 


cgtgcgtang 


cggttgtgta 


agtctgaact 


gaaagtccaa 


ggctcnacct 


tgggnatgct 


600 


ttggaaactg 


catggacttg 


agtgctggag 


aggcnaggcn 


aattccncgt 


gttaccggtg 


660 


naaatgcgnt 


anatatgtgg 


aggaatacca 


gtggcnaang 


cgcctttgct 


ggacagtgga 


720 


ctgacgctga 


aggcacgaaa 


ancgtgggga 


ncaacnggat 


tanatccccn 


aangcgnggg 


780 


gaagcaaaca 


ggattagatt 


cccnttgtag 


tcccgccccg 


taancnatga 


gtacttagtt 


840 


gttgggggaa 


cacaccccan 


tgcggnggaa 


acccaataag 


cactccgcct 


ggggagtgcg 


900 


gtcncaagac 


tgaanctcaa 


aggaattgac 


gggggcccgc 


acaagcagtg 


gagcatntgg 


960 


tttaattcga 


agcaacgcga 


agaaccttac 


cagggctnga 


catccctctg 


accggtgcag 


1020 


agatgtacct 


tcccttcggg 


gcagaggaga 


caggtggtgc 


atggttgtcg 


tcagctcgtg 


1080 


tcgtgagatg 


ttgggttaag 


tcccgcaacg 


agcgcaaccc 


ttgatctgtg 


ttaccagcac 


1140 


gttgtggtgg 


ggactcacag 


gtgactgccg 


gcgtaagtcg 


gaggaaggcg 


qqqatqacqt 


1200 


caaatcatca 


t" a f r 4 r* 1~ 1- t- t- 


gcccugggct: 


acacacgtgc 


tacaatgggc 


ggtacaacgg 


1260 


gaagcgaagc 


cgcgaggtgg 


agcaaaacct 


aaaaagccgt 


tcgtagttcg 


gattgcaggc 


1320 


tgcaactcgc 


ctgcatgaag 


ccggaattgc 


tagtaatcgc 


ggatcagcat 


gccgcggtga 


1380 


atccgttccc 


gggccttgta 


cacaccgccc 


gtcacaccac 


gagagtcggc 


aacacccgaa 


1440 


gtcggtgagg 


taaccgttat 


ggagccagcc 


gccgaaggtg 


gggttgatga 


ttggggtgaa 


1500 


gtcgtaacaa 


ggtagccgt 










1519 



<210> 136 
<211> 1497 
<212> DNA 

<213> Alicyclobacillus cycloheptanicus 



99 



<220> 

<221> modif ied_base 

<222> (967) 

<223> a, t, c or g 

<400> 136 

agagtttgat cctggctcag gacgaacgct 
ggacccttcg gggtcagcgg cggacgggtg 
cggaataacg cctggaaacg ggtgctaatg 
ctgggaaagg tgcaagtgca ccgcagatgg 
gggtaacggc tcaccaaggc gacgatgcgt 
gggactgaga cacggcccag actcctacgg 
gcgcaagcct gacggagcaa cgccgcgtga 
gtcactcggg aagagcggca aggggagtgg 
gaagccccgg ctaactacgt gccagcagcc 
ggaatcactg ggcgtaaagc gtgcgtaggc 
gctcaaccct gggaatgcct tggaaactgc 
ttccgcgtgt agcggtggaa tgcgtagata 
tgctggacag tgactgacgc tgaggcacga 
ctggtagtcc acgccgtaaa cgatgagtgc 
gaaggaaacc caataagcac tccgcctggg 
aattgacggg ggcccgcaca agcagtggag 
accttancag ggctcgacat ccccctgaca 
ggggagacag gtggtgcatg gttgtcgtca 
cgcaacgagc gcaacccttg aactgtgtta 
actgccggcg taagtcggag gaaggcgggg 
ctgggctaca cacgtgctac aatgggcggt 
aaacccctga aagccgttcg tagttcggat 
gaattgctag taatcgcgga tcagcatgcc 
accgcccgtc acaccacgag agtcggcaac 
agccagccgc cgaaggtggg gttgatgatt 



ggcggcgtgc ctaatacatg caagtcgagc 60 
agtaacacgt gggtaatctg cccaactgac 120 
ccggataggc agcgagcagg catctgctcg 180 
aggagcccgc ggcgcattag ctggttggtg 24 0 
agccgacctg agagggtgga cggccacact 3 00 
gaggcagcag tagggaatct tccgcaatgg 360 
gcgaagaagg ccttcgggtt gtaaagctca 420 
aaagcccctt gagagacggt accgagagag 480 
gcggtaatac gtagggggca agcgttgtcc 54 0 
ggttgcgtgt gtccggggtg aaagtccagg 600 
gtaacttgag tgctggagag gcaaggggaa 660 
tgcggaggaa taccagtggc gaaggcgcct 72 0 
aagcgtgggg agcaaacagg attagatacc 780 
taggtgttgg ggggtaccac cctcagtgcc 84 0 
gagtacggtc gcaagactga aactcaaagg 900 
catgtggttt aattcgaagc aacgcgaaga 960 
gccgcagaga tgcggtttcc cttcggggca 1020 
gctcgtgtcg tgagatgttg ggttaagtcc 1080 
ccagcacgtg aaggtgggga ctcacagttg 114 0 
atgacgtcaa atcatcatgc cctttatgtc 1200 
acaacgggaa gcgagaccgc gaggtggagc 12 6 0 
tgcaggctgc aactcgcctg catgaagccg 132 0 
gcggtgaatc cgttcccggg ccttgtacac 1380 
acccgaagtc ggtggggtaa cccgtcaggg 144 0 
ggggtgaagt cgtaacaagg tagccgt 14 9 7 



<210> 137 
<211> 1093 
<212> DNA 

<213> Zygosaccharomyces sp. 
<220> 

<221> modif ied_base 
<222> (14) . . (14) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (170) . . (170) 
<223> a, c, g, or t 

<220> 

<221> modif ied__base 
<222> (866) . . (866) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (868) . . (868) 



<223> a, c, g, or t 
<220> 

<221> modif ied_base 
<222> (876) . . (876) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (904) . . (904) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (906) . . (906) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (909) . . (909) 
<223> a, c, g, ort 

<220> 

<221> modif ied_base 
<222> (929) . . (929) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (948) . . (949) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (951) . . (951) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (964) . . (965) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (969) . . (969) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (979) . . (980) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (986) . . (986) 
<223> a, c, g, or t 



<220> 

<221> modif ied_base 
<222> (993) . . (993) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (995) . . (995) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1000) . . (1000) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1002) . . (1002) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1008) . . (1008) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1011) . . (1011) 
<223> a, c, g, ort 

<220> 

<221> modif ied_base 
<222> (1013) . . (1013) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1016) . . (1016) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1018) . . (1018) 

<223> a, c, g, or t 

<220> 

<221> modif ied__base 

<222> (1020) . . (1020) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1022) . . (1022) 
<223> a, c, g, or t 

<220> 

<221> modified base 



<222> (1025) . . (1025) 
<223> a, c, g, or t 



<220> 

<221> modif ied_base 
<222> (1028) . . (1028) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1033) . . (1033) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1037) . . (1037) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1039) . . (1039) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1045) . . (1045) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1050) . . (1050) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1056) . . (1056) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1059) . . (1060) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1064) . . (1070) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1072) . . (1072) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1074) . . (1074) 
<223> a, c, g, or t 
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<220> 

<221> modif ied_base 
<222> (1076) . . (1077) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1079) . . (1088) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1091) . . (1093) 

<223> a, c, g, or t 

<400> 137 

attgggccct ctanagcatg ctcgacggcc gccagtgtga tggatatctg cagaattcgg 60 

ctttgcatgg ccgttcttag ttggtggagt gatttgtctg cttaattgcg ataacgaacg 120 

agaccttaac ctactaaata gtggtgctag catttgctgg tttttccacn ttcttagagg 180 

gactatcggt ttcaagccga tggaagtttg aggcaataac aggtctgtga tgcccttaga 240 

cgttctgggc cgcacgcgcg ctacactgac ggagccagcg agtctaacct tggccgagag 3 00 

gtctgggtaa tcttgtgaaa ctccgtcgtg ctggggatag agcattgtaa ttattgctct 360 

tcaacgagga attcctagta agcgcaagtc atcaacttgc gttgattacg tccctgccct 420 

ttgtacacac aagccgaatt ccagcacact ggcggccgtt actagtggat ccgagctcgg 480 

taccaagctt ggcgtaatca tggtcatagc tgtttcctgt gtgaaattgt tatccgctca 540 

caattccaca caacatacga gccggaagca taaagtgtaa agcctggggt gcctaatgag 600 

tgagctaact cacattaatt gcgttgcgct cactgcccgc tttccagtcg ggaaacctgt 660 

cgtgccagct gcattaatga atcggccaac gcgcggggag aggcggtttg cgtattgggc 72 0 

gctcttccgc ttcctcgctc actgactcgc tgcgctcggt cgttcggctg cggcgagcgg 780 

tatcagctca ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa 84 0 

agaacatgtg agcaaaaggc cagcanangc cagganccgt aaaaggccgc gtgctggcgt 900 

tttncntang ctcgccccct gacagcatnc aaaatcgacg ctcagtcnna ngtggcgaac 960 

ccgnnggana taagatacnn gcgttncccc tgnanctccn cntggctntc ngntcnancn 1020 

gncgntangg aanctgncnc cttcnccttn ggaacnggnn cttnnnnnnn ancngnngnn 1080 

nnnnnnnngg nnn 1093 



<210> 138 
<211> 1112 
<212> DNA 

<213> Penicillium digitatum 
<220> 

<221> modif ied_base 
<222> (3) . . (3) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (5) . . (5) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (7) . . (8) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (12) . . (13) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (15) . . (15) 

<223> a, c # g, or t 

<220> 

<221> modif ied_base 

<222> (17) . . (18) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (24) . . (24) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (28) . . (28) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (33) . . (33) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (35) . . (36) 
<223> a, c, g, or t 



<220> 

<221> modif ied_base 
<222> (43) . . (43) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (48) . . (48) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (53) . . (53) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (61) . . (61) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (70) . . (70) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (77) . . (77) 
<223> a # c, g, or t 

<220> 

<22l> modif ied_base 
<222> (85) . . (86) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (89) . . (89) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (112) . . (112) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (136) . . (136) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (144) . . (144) 
<223> a, c, g, or t 

<220> 

<221> modified base 
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<222> (154) . . (154) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (159) . . (159) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (205) . . (205) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (247) . . (247) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (1099) . . (1099) 
<223> a, c, g, or t 

<400> 138 



gangncnncc 


cnnantnnat 


cctnagcnga 


gtngnnaagc 


gcncgttncc 


ganggagaag 


60 


nggacaggtn 


tccgtancgc 


aggtnnganc 


aggagagcgc 


acgagggagc 


tncaggggga 


120 


aacgcctggg 


atcttnatag 


tccngtcggg 


ttcnccacnt 


ctgacttgag 


cgtcgatttt 


180 


gtgatgctcg 


tcagggggcg 


gagcntatgg 


aaaacgccag 


caacgcggcc 


ttttacggtt 


240 


cctggcnttt 


gctggccttt 


tgctcacatg 


ttctttcctg 


cgttatcccc 


tgattctgtg 


300 


gataaccgta 


ttaccgcctt 


tgagtgagct 


gataccgctc 


gccgcagccg 


aacgaccgag 


360 


cgcagcgagt 


cagtgagcga 


ggaagcggaa 


gagcgcccaa 


tacgcaaacc 


gcctctcccc 


420 


gcgcgttggc 


cgattcatta 


atgcagctgg 


cacgacaggt 


ttcccgactg 


gaaagcgggc 


480 


agtgagcgca 


acgcaattaa 


tgtgagttag 


ctcactcatt 


aggcacccca 


ggctttacac 


540 


tttatgcttc 


cggctcgtat 


gttgtgtgga 


attgtgagcg 


gataacaatt 


tcacacagga 


600 


aacagctatg 


accatgatta 


cgccaagctt 


ggtaccgagc 


tcggatccac 


tagtaacggc 


660 


cgccagtgtg 


ctggaattcg 


gctttgcatg 


gccgttctta 


gttggtggag 


tgatttgtct 


720 


gcttaattgc 


gataacgaac 


gagacctcgg 


cccttaaata 


gcccggtccg 


catttgcggg 


780 


ccgctggctt 


cttaagggga 


ctatcggctc 


aagccgatgg 


aagtgcgcgg 


caataacagg 


840 


tctgtgatgc 


ccttagatgt 


tctgggccgc 


acgcgcgcta 


cactgacagg 


gccagcgagt 


900 


acatcacctt 


aaccgagagg 


tttgggtaat 


cttgttaaac 


cctgtcgtgc 


tggggataga 


960 


gcattgcaat 


tattgctctt 


caacgaggaa 


tgcctagtag 


gcacgagtca 


tcagctcgtg 


1020 
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ccgattacgt ccctgccctt tgtacacaca agccgaattc tgcagatatc catcacactg 1080 
gcggccgtcg agcatgctnt agagggccca at 1112 



<210> 139 
<211> 1094 
<212> DNA 

<213> Byssochlamys fulva 
<220> 

<221> modif ied_base 
<222> (1) . . (131) 
<223> a, c, g, or t 

<220> 

<22l> modif ied_base 
<222> (133) . . (136) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (139) . . (143) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (145) . . (145) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (147) . . (147) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (149) . . (155) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (157) . . (172) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (174) . . (174) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (177) . . (178) 
<223> a, c, g, or t 



<220> 

<221> modif ied_base 
<222> (182) . . (184) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (186) . . (186) 
<223> a, c, g, ort 

<220> 

<221> modif ied_base 
<222> (189) . . (192) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (194) . . (194) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (198) - . (200) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (203) . . (203) 

<223> a, c, g, or t 

<220> 

<221> modif ied__base 

<222> (207) . . (210) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (214) . . (214) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (217) . . (220) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (222) . . (222) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (224) . . (226) 
<223> a, c, g, or t 

<220> 

<221> modified base 



<222> (231) . . (231) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (233) . . (234) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (236) . . (237) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (239) . . (239) 

<223> a, c # g, or t 

<220> 

<221> modif ied_base 
<222> (241) . . (244) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (246) . . (246) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (252) . . (252) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (256) . . (257) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (260) . . (261) 

<223> a, c, g, or t 

<220> 

<2 21> modif ied_base 
<222> (265) . . (265) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (267) . . (267) 
<223> a, c, g 7 or t 

<220> 

<221> modif ied_base 
<222> (272) . . (273) 
<223> a, c, g, or t 
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<220> 

<221> modif ied_base 

<222> (275) . . (275) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (278) . . (279) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (281) . . (281) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (289) . . (289) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (295) . . (295) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (302) . . (303) 

<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (311) . . (311) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (325) . . (325) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 
<222> (379) . . (379) 
<223> a, c, g, or t 

<220> 

<221> modif ied_base 

<222> (1081) . . (1081) 

<223> a, c, g, or t 

<400> 139 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 6 0 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 12 0 

nnnnnnnnnn ncnnnnggnn nnncncntnn nnnnngnnnn nnnnnnnnnn nntntcnngg 18 0 



Ill 



gnnngngcnn 


nngnaaannn 


ccngcannnn 


gccnttnnnn 


gntnnnggcc 


ntnngnngnc 


240 


nnnngntcac 


angttnntcn 


ngcgntntcc 


cnngnttnng 


nggataacng 


tattnccgcc 


300 


tnngagtgag 


ntgataccgc 


tcgcngcagc 


cgaacgaccg 


agcgcagcga 


gtcagtgagc 


360 


gaggaagcgg 


aagagcgcnc 


aatacgcaaa 


ccgcctctcc 


ccgcgcgttg 


gccgattcat 


420 


taatgcagct 


ggcacgacag 


gtttcccgac 


tggaaagcgg 


gcagtgagcg 


caacgcaatt 


480 


aatgtgagtt 


agctcactca 


ttaggcaccc 


caggctttac 


actttatgct 


tccggctcgt 


540 


atgttgtgtg 


gaattgtgag 


cggataacaa 


tttcacacag 


gaaacagcta 


tgaccatgat 


600 


tacgccaagc 


ttggtaccga 


gctcggatcc 


actagtaacg 


gccgccagtg 


tgctggaatt 


660 


cggctttgca 


tggccgttct 


tagttggtgg 


agtgatttgt 


ctgcttaatt 


gcgataacga 


720 


acgagacctc 


ggctcttaaa 


tagcccggtc 


cgcgtttgcg 


ggccgctggc 


ttcttagggg 


780 


gactatcggc 


tcaagccgat 


ggaagtgcgc 


ggcaataaca 


ggtctgtaat 


gcccttagat 


840 


gttctgggcc 


gcacgcgcgc 


tacactgaca 


gggccagcgg 


gtacatcacc 


ttggccgaga 


900 


ggtctgggta 


atcttgttaa 


accctgtcgt 


gctggggata 


gagcattgca 


attattgctc 


960 


ttcaacgagg 


aatgcctagt 


aggcacgagt 


catcagctcg 


tgccgattac 


gtccctgccc 


1020 


tttgtacaca 


caagccgaat 


tctgcagata 


tccatcacac 


tggcggccgt 


cgagcatgct 


1080 


ntagagggcc 


caat 
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<210> 140 
<211> 878 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Figure 5 
majority sequence 

<220> 

<221> modif ied_base 

<222> (717) . . (717) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (720) . . (720) 

<223> a, c, g # t or not present 

<220> 

<221> modif ied_base 

<222> (733) . . (735) 

<223> a, c, g, t or not present 
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<220> 

<221> modif ied_base 

<222> (756) . . (756) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (771) . . (771) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (805) . . (805) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (819) . . (819) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (827) . . (828) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (839) . . (840) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (846) . . (849) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (852) . . (852) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (864) . . (864) 

<223> a, c, g, t or not present 

<220> 

<221> modif ied_base 

<222> (876) . . (878) 

<223> a, c, g, t or not present 

<400> 140 

gggggttgga tgttccaggc ttgtatttct ccagtgtggg atactggctt ggccgtgttg 60 

gcgctgcgtt ctgctgggtt tccggccgat catgccgggt tggttaaggc gggtgagtgg 120 

ttgttgggtc ggcagattct cgtggctggc gactgggagg ttcgtcgccg gaaggtgaaa 180 
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ccgggcggtt 


tggcgtttga 


gttcgactgc 


gtgtactacc 


cggacgtgga 


egataeggeg 


240 


gtggtcgtct 


tggcgctcaa 


tggecttega 


ttgccggatg 


a 999gcggcg 


tcgtgacgcc 


300 


ttgacgcgtg 


gcttccgttg 


gtttgtcggg 


atgcagagtt 


egaaeggggg 


ctggggcgca 


360 


tacgatgtgg 


acaacacgcg 


tgatttgccg 


aateggatte 


cgttttgcga 


ct teggegaa 


420 


gtgattgatc 


cgccgtcgga 


agacgtcacc 


gcccacgtgt 


tggagtgttt 


eggcagcttt 


480 


999 tac 9^cg 


aggcctggaa 


ggtgattcgg 


cgggcggtgg 


agtatctcaa 


gggggagcag 


540 


L 9a cc 9y3 eg 


ggtgctggt t 


tggtcgctgg 


ggegtcaact 


acgtgtatgg 


catgggcgcg 


600 


gtggtttcgg 


ggctgaaggc 


ggtcggtgtc 


gatatgegtg 


agccgtgggt 


tcaaaagtcg 


660 


ctcgactggg 


tcgtggagca 


teagaatgeg 


gatggegget 


ggggtgaaga 


ctgccgntcn 


720 


tacgaggatc 


cgnnnctcgc 


gggtcagggc 


gcgagnacac 


cgtcgcagac 


ngcctgggcg 


780 


ttgatggcgc 


teatcgeggg 


cggcngtgtc 


gagtcagang 


ccgcacnncg 


eggggtcenn 


840 


tacctnnnng 


anaegcageg 


cgcngatggt 


ggctgnnn 
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